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COPOAVIUN

TABLE 4—7. RESULTS OF SURFACE-WATER SAMPLE ANALYSES.
LANDFILL 4, CARSWELL AEB. TEXAS

Parameter January February

ORGANIC INDICATORS (nig/L)

COD 4 <1

TOC 2 3

PESTICIDES/HERBICIDES (ug/L) ND

PURGEABLE RALOCABBONS (ug/L)

Vinyl Chloride 2.3

Methylene Chloride 2.7 ND

1,1,1—Trichioroethane ND 5.0

Trichioroethylene 1.4

PURGEABLE AROMATICS (ug/L) ND ND

Note: Parameters shown were detected (ND = not detected).
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TABLE 4—10. RESULTS OF SURFACE-WATER SANPLE ANALYSES,
LANDFILL 5, CARSWELL AFB. TAS

Parameter January February

ORGANIC INDICATORS (mg/L)

Oil & Grease 350 <1

TOC 8 12

COD 5 9

PESTICIDES/HERBICIDES (ug/L)1 NA -
ND

PURGEABLE HALOCARBONS (ug/L)2

Vinyl Chloride ND 38.7

trans—1,2—Dichloroethene ND 56.9

Trichioroethylene ND 44

PURGEABLE AROMATICS (ug/L) ND ND

Notes: Sample container broken during shipment. (NA = not analyzed).
ND = not detected.
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RADIAN

TABLE 4—13.

- DRAFT —

RESULTS OF SOIL SANPLE ANALYSES, FIRE DEPARTMENT TRAINING
AREA NO. 1 (SITE 11), CARSWELL AFB, TEXAS

Parameter

LOCATION1
hA,

(9—10 ft)
113

(9—10 ft)
11 C

(0 ft)

11 C

(2 ft)

11 C
(4 ft)

11 C
(6 ft)

METALS (uglg)
Arsenic
Barium
Cadiinium

Chromium
Lead
Mercury
Selenium
Silver

14

<0.23
<0.23

3.0
<4

0.14
9

3.1

<3

<0.23
<0.2
2.0
<4

0.21
<4

<0.18

<3
42

<0.39
6.4
8

0.11
11

<0.2

<3 (<3,<3)
39,5 (47,32)

<0.40 (<0.39,<0.4)
7.6 (7.9,7.3)
12.5 (13.12)

0.14 (0.08,0.19)
16.5 (17.16)

(<0.2,0.72)

<3
32

<0.4
6.5
13

0.11
20

1.6

<3

20

<0.39
7.1
<4

0.15
9

0.74

ORGANIC INDICATORS (ug/g)
Oil and Gresac
Phenol.

<10

<0.1
<10

<0.1
100

<0.1

(2200,<10)
<0.1 (<0.1,<1O)

<10
<0.1

<10
<0.1

INSECTICIDES2 (ug/g) ND ND ND ND,ND ND ND

HERBICIDES2 (uglg) ND ND ND ND,ND Nfl ND

PURGEABLE aAL0cARBONS2 (uglg)
Trichloroethylene 0.251 ND 0.249 ND,ND MD 0.257

PURGEABLE AROMATICS2 (ug/g) ND ND ND MD,ND ND ND

1Duplicate field sa.ple results are reported. The average of the two analytical values is
2fjtt, followed by the actual values in parenthesis "( )".
Parameters shown were detected (ND — not detected).

H—la

shown



RADIANCORPO*TION

TABLE 4—14.

— DRAFT —

RESULTS OF GROUND-WATER SAMPLE ANALYSES, FIRE TRAINING
AREA 1 (SITE 11), CARSWELL AFB, TEXAS

Peis,
MONITOR WELl.

hA 118

Feb HutFeb Her

PETM.S (.g/t3
Aru.nlc — <0.06 <0.08 <0.08 <0.08
Bertu. 0.16 0.18 0.18 0.16Iu. <0.002 <0.002 <0.002 <0.002

QirIi <0.006 <0.006 <0.006 <0.006
L..d — <0.00 <0.08 <0.08 <0.00

Msrcury 0.0002 0.0002 0.0008 0.0002

9aIsnIa — <0.00 <0.00 <0.08 <0.08
SIlver <0.002 <0.002 <0.002 <0.002

EIN.S (g/L1 — U
(ruaiepsd Novb.r 19861
Ara.nlc 0.004 0.041

Lied <0.002 <0.006

SelsnI <0.003 <0.003

OMONIIC ThOICT0R8 (.g/L)
OIL & 3re.ie 50 (55, 451 <1 200 <1

RenoLu 0.005 <0.005 0.005 <0.005

TOC 7 7 15 14

lOX 0.075 (0.01, 0.14) 0.03 0.04 0.25 (0.27, 0.231

HEIDES2 tug/LI
2,4,5—1 (NO, 0.2) NO ND ND

(us/LI NO, MO NO ND ND

RJEA8LE HALOCAffiOH$2 (us/LI
TrIorofLtrieuth.r. 2.35 (2.3, 2.43 5.1 (44. 51) ND, MO (NOt 3.21

Trlchlorouthyl.ne ND, ND ND, ND (ND, 1.4) (ND, 1.81

RJEABLE AEIONATICS2 (ug/LI

BSnzsi ND, MO NO, MO ND, MO 2.8 (1.5, 3.81

1DupLicet. field ue.p&e r.sultu are rsported. The average of the o •n.LytICeI. veLaS
by the uctuat v.Line ud in perenthsehs "( 1".

Perieet.re ufln urn. tect.d (ND not d.tact.dI.

h—il

is uln firut,
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TABLE 4—17. RESULTS OF SURFACE—WATER SAMPLE ANALYSES,
FIRE TRAINING AREA 2, CARSWELL AFB, TEXAS

Parameter January February

METALS (mg/L)

Arsenic 0.16 <0.06

Barium 0.29 0.15

Cadmium 0.007 <0.002

Chromium 0.017 <0.005

Lead 0.081 <0.08

Mercury 0.0003 0.0006

Selenium <0.08 <0.08

Silver <0.002 <0.002

ORGANIC INDICATORS (uig/L)

Oil & Grease 84,000 1

Phenols 0.14
TOC 50,000 86

TOX 0.63 <0.01

PURGEABLE HALOCARRONS (ug/L)

Trichlorofluoromethane ND 3.5

PURGEABLE AROMATICS (ug/L) ND ND

Note: ND = not detected.
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TABLE 4-22. RESULTS OF SOIL SAMPLE ANALYSES, FLIGHTLINE DRAINAGE
DITCH, CARSWELL AFB, TX

Puretur

BORING

13*

(0 rtI

138

(0 ft

13

(2

8

?t)

139

(4 ftl
13C

(0 $3)

130

(2 rtl

13C

(4 ftj

130

(8 rt)

METN.$ (ug/)
Arsanlc

8eriu
Cs$ia
Chr..1i
L..d
Mercury
SeL.,fli
Si Lvii

<0.09

1.1

(0.002
<0.008
<0.00

<0.08
<0.002

<0.08
1.0
0.000
3.006

(0.08
0.0001

<0.08
<0.002

(0.08,
0.9.

<0.002,
0.0W.
(0.00,

0.0004,
<0.08,

(0.092,

(0.00
1.0
<0.002
<0.005
<0.08
o.o
<0.08

<0.002

<0.06
0.91

<0.002
<0.005
<o.oa
0.0000

<0.08

<0.002

<0.08
0.89
0.031

<0.005
<0.08
0.0006

<0.08
<0.002

(0.08
0.00

<0.002
<0.005
<0.08
0.0005

<0.00
<0.002

<0.08
0.72

<0.002
<0.005
<0.08
0.0016

<0.08

<0.002

<0.08
0.45

<0.002
<0.000
<0.08
0.0008

<0.08

<0.002

000M41C CflJNG6
OIL •nd Or....

(uq/g)
510 <10 <10, <10 <10 80 <10 <10 <10

TABLE 4—22. (Continued)

(Contthusi)

Pur.t.r

BORING

130

(0 $31

130 130
(2 $31 (4 ?t)

160 133

(8 $31 (8 $3)

130
(0 ft)

13$

(0 $3)
13F

(0 $3)

METM..S (u/)
Ar,srflc
Bartu.
Csu.
Chr1ia
L..d

Mercury
SSL.nli..
Si Lvsr

<0.06
1.1

<0.002
<0.005
<0.08
0.0000

<0.08
<3.002

<0.06 <0.06
1.2 0.78

<0.002 <0.002
<0.005 0.014
<0.08 (0.08
0.0004 0.0004

<0.08 <0.08
<0.002 0.005

<0.06 <0.08
0.86 0.54

<0.002 <0.002
0.006 <0.005

<0.09 <0.08
<0.0002 0.0011
<0.08 <0.08
<0.002 <0.002

—

—

—

—

—

—

—

—

<0.08
0.89
0.03

(0.005

<0.08
0.0018
<0.09

(0.002

000*10 00IJNG6
OIL end Ge....

(ug/)
802 <10 <10 <10 <10 86 30 <10

(ContInued)

TABLE 4—22. (Continued)

P.r.t.r

BORING

13$

(2 Vt)

13F 13$
(2 Vt) (4 Vt)

13$ 13$

(8 Vt) (8 Vt)
138
59

1311

SO

13!
SO

MEIM..S (ug/gI
Arn$c
Burlu.
Cei1u.
Chr..i ii.
Lead

Mercury
S.L.nl.
Sliver

—

—

—

—

—

—

—

—

<0.08 —

0.84 —

<0.002 —

<0.005 —

<0.08 —

0.0004 —

<0.08
<0.002 —

— —

— —

— —

— —

— —

— —

— —

<0.08
0.38
<0.002

<0.005

(0.09
0.0008

<0.08
<0.002

—

—

—

—

—

0.19
0.31
0.007
0.022

0.12

0.13
0.18

0.027

086*10 001c001106
OIL md Br....

(ug/gi —
1300 30 2000 180 1400 <10 210 69

55 — Surfec. SedI.ent.
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TABLE 4—24. RESULTS OF SOIL SAMPLE ANALYSES, UNNAMED STREAM (SITE 16),

CARSWELL AFB, TEXAS

BOR ING

Depth (ft) 16D
Parameter (0—2 ft)

16E
(2 ft)

16E
(8 ft)

16F
(1 ft) (9

16F
ft)

16G

(0—2 ft)

METALS (ug/g)

Arsenic 11 9.9 6.1 <5.8 <6.1 7.0

Barium 48 85 74 45 57 58

Cadmium 0.70 0.89 0.56 0.19 <0.2 0.55

Chromium 7.1 13 8.6 4.6 5.1 5.5

Lead 19 20 13 3.6 8.4 18

Mercury 0.08 0.10 0.10 0.09 0.05 0.09

Selenium 20 41 24 9.5 9.1 16

Silver 1.2 1.2 1.2 0.56 0.82 0.8

ORGANIC COMPOUNDS (ug/g)

Oil and Grease 44 61 240 <10 27 56

PURGEABLE AROMATICS1 (uglg)

Toluene ND ND ND ND 0.540 ND

PURGEABLE HALOCARBONS1

(ug/g) ND ND ND ND ND ND

'Parameters listed were detected (ND = not detected)
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TABLE 4—28. RESULTS OF SOIL SAMPLE ANALYSES, WEAPONS STORAGE AREA,

CARSWELL AFB, TEXAS

Parameter

BORING

Drainage Ditch
(us1oe)

Drainage Ditch
(downslope)

Co

(1.5

ucrete
Pad
ft)(ft)(1.5 ft)(2.5 ft)(1.5 ft)(3.25 ft)

ORGANIC INDICATOR (ug/g)

Oil & Grease <10 <10 14 <10 <10 <10

PURGEABLE HALOCARBONS (ug/g)

Trichloroethylene ND 0.0619 ND ND ND ND

PURGEABLE AROMATICS (ug/g)

ND ND ND ND ND ND

Note: ND = not detected

H— 22
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TABLE 4—29. RESULTS OF GROUND—WATER SAMPLE ANALYSIS, WEAPONS

STORAGE AREA, CARSWELL AFB, TEXAS

Parameter Concentration*

Gross Alpha 3.6 (1.5)

Gross Beta 5.1 (1.8)

Total Radium 8.5 (0.9)

*Unjts are in pCiIL; values in parentheses represent +1—one standard deviation

at 68% confidence level.

H-23
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McCIeIIand engineers

-

Report No. O187—3559
January 5, 1988:

Radian Corporation
8501 Mo—Pac Blvd.
Austin, Texas 78766

Attention: Mr. Larry French

Soil Vapor Survey
Carswell Air Force Base

Fort Worth, Texas

Submitted herein is a copy of our report of the soil vapor survey
conducted at Carswell Air Force Base in Fort Worth, Texas. This work was
authorized under Radian Purchase Order No. 57580, dated December 15, 1987.

It has been a pleasure working with Radian on this project. We will be
calling you to discuss this report and answer any que.stions that you may have.

Sincerely,

McCLELLAND ENGINEERS, INC.

Robert B. Beck
Chemical Engineer

4LAJ( f
Susan T. Litherland, P.E.

Project Manager

RBBISTL/dka(8, 109: 186)
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1.0 INTRODUCTION

McClelland Engineers conducted a soil gas sampling survey at Site 17 and

the Base Service Station at Carswell Air Force Base in Fort Worth, Texas. The

purpose of this effort was to investigate possible subsurface contamination

with volatile organic compounds. This work was authorized under Radian

Purchase Order No. 57580, dated December 15, 1987.

On December 16 through 19, McClelland Engineers analyzed a total of 58

soil vapor samples from 49 Locations. Fifteen of the samples analyzed had

total organic levels greater than 10 parts per million (ppm) as equivalent

methane. These elevated organic levels were found primarily in the areas

immediately adjacent to Tanks 1156 and 1157 at Site 17, and the underground

tanks at the Base Service Station.

The remaining sections of the report discuss the field investigation and

the results obtained. It is our understanding that this information will be

used by Radian to aid in the selection of monitoring well locations at these

sites.

01873559 tlccIeUand
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2.0 FIELD INVESTIGATION

The field investigation consisted of completing soil gas sampling at 49

locations.

2.1 Approach

Soil gas sampling locations and depths were selected by Mr Guy Childs, a

representative of Radian Corporation, who was onsite during all field investi-

gation activities. The sample location maps for Site 17 and the Ease Service

Station provided to us by Mr. Childs are presented in Appendix A. In general,

the following activities were completed at each location:

(1) drilling through the slab, at Base Service Station locations SG6,
SC7, SG8, and SG9 only;

(2) pushing the Vadose Zone Vapor Probe (VZV Probes) to the selected
sampling depth;

(3) puLling five probe and sample line volumes of soil gas through the
system and venting to atmosphere (an inline flow meter was used to
calculate volumes through the system);

(4) collecting a soil gas sample in a Tedlar bag positioned in a vacuum
chamber;

(5) disconnecting the Tedlar bag from the collection system;

(6) analyzing a sample of the Tedlar bag contents with an organic vapor
analayzer/gas chromatograph (Foxboro OVA/CC Model No. 128);

(7) purging the probe and tubing with Zero Air (hydrocarbon—free air)
and analyzing outlet gases to verify that the probe was clean.
(This step was completed only after sampling vapors with total
organic levels exceeding 10 ppm.)

Two types of field analyses were performed on the contents of the Tedlar

bag. First, a total organic vapor concentration was recorded using

McClelland's OVA/CC. In the OVA mode, the OVA/CC flame ionizes organic

species in the sample and creates a current. The current is converted to and

displayed as ppm methane equivalent. For most samples with total organic

concentrations exceeding 10 ppm, a field gas chromatograph was run. In the CC

mode, the vapor sample is first passed through a column which separates the

organic compounds based on their differing physical and chemical character-

istics. The smaller, more volatile compounds elute faster than the larger,

01873559 JMccIeIIand



-D RAFT-

2—2

less volatile compounds. As the sample exits the column, a flame ionizes the

species and again a current is measured. The relative current vs time is

plotted with a strip chart recorder.

2.2 Difficulties

The main difficulty encountered during this investigation was trying to

draw a vapor sample from some of the tight clays at the sites. When the probe

was advanced into these clays, the sample flow rate was severely reduced and

in some cases the amount of sample collected was smaller than normal. Often

times when in these clays, five probe volumes could not be pulled through the

sampling system. An attempt was made to allow at least one probe volume

through the system before a sample was collected. Samples taken during these

low flow conditions were noted on the field log. In general, samples taken at

these conditions had total organic levels below 10 ppm. It is not known

whether these low flow values are indicative of a lack of contamination at the

sample location or due to the difficulty in sampling.

A second difficulty was the limited knowledge about groundwater eleva-

tion. At some locations, the probe had to be pushed into the ground a second

or third time because previous pushes were advanced into a saturated zone

(possibly perched water). This required purging of the probe prior to addi-

tional sampling attempts.

01873559 JPIcc1eIIand
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3.0 RESULTS

Table 3—1 presents the total organic readings (in ppm as equivalent

methane) at each location and depth. Chromatograms for samples with total

organic concentrations greater than 15 ppm are presented in Appendix B along

with chromatograms of jet fuel, leaded gasoline, and unleaded gasoline. The

field chromatograms were compared to the standards in an attempt to evaluate I

the type of product present in the subsurface.

3.1 Total Organic Readings

At Site 17, samples from locations SG5, SG7, SG9, SC11, and SG13 had

organic concentrations, as methane, ranging between 800 and greater than

1,000 ppm (the maximum reading on the OVA/CC). These locations are within the

bermed areas of Tanks 1156 and 1157. In addition, a hydrocarbon liquid was

present on the cone tip as it was retracted from the soil at location. SG13.

Samples from location SG1 and SG16 had 40 and 14 ppm organic concentrations.

These locations are just south of the bermed areas. The sample collected at

location SG2O (located between the bermed areas), had a total organic concen-

tration greater than 1,000 ppm. The sample collected at SG29 (about 400 ft

east of Tank 1157) also had a concentration exceeding 1,000 ppm.

At the Base Service Station, samples from locations SC1, SG2, SG5, SG9,

and SG11, had organic concentrations ranging between 60 and greater than

1,000 ppm. Sample location SG9 is located south of the station. The other

locations with high organic levels were located adjacent to and east of the

station's underground storage tanks.

3.2 Gas Chromatograms

Evaluation of the type of product present in the subsurface was done by

comparing the chromatograms run on the samples to those run on standards of

jet fuel, leaded gasoline, and unleaded gasoline. Interpretation of the GCs

was made difficult because of the low temperatures encountered during the

field activities. The standards were run at room temperature before the

project was begun. Although the OVA/CC was kept inside the cab of the pickup,

there was a definite difference between the temperature during standard runs

and that during sample runs. Colder temperatures slow the retention times of

01373559 jMccIeliand
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compounds. Because of this difference in temperature, the type of product

present in the subsurface was difficuLt to identify.

Fuel—type components were identif led from the gas chromatograms run on

samples from SC]., SGS, SG7, SG11, SG13, SC2O, and SG29 from Site 17 The

chromatograms from Sd, SG5, SG7, SG13, and SG29 compare most favorably to the

jet fuel standard. The chromatogram from SG2O appears to be most similar to

the standard run on leaded gasoline. The CC run on the sample from location

SG13 could not be compared favorably with any of the three standards.

Fuel—type components were identified from the gas chromatograms run on

samples from SG1, SG2, and SG5 at the Base Service Station. These chromato—

grams appeared most similar to the standard run on leaded gasoline.

During many of the CC runs, scale switches were performed to keep the

peaks from going off scale. This results in a line on the strip chart which

is discontinuous. However, by performing these scale changes, it does allow

for only one CC to be run per sample. This saves time and allows for more

samples to be analyzed.

01873559 JMca.IIand
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Table 3—1
Summary of Soil Gas Sampling Results

Depth Total Organics
Location (ft) (ppm as methane) Comments

Site 17—SG1 5 0 low flow
10 40 CC run
12 7

Site l7—SG2 10 2.5 low flow
13 2.3 low flow

Site 17—SG3 14 0 low flow
Site 17—SG4 14 0.5 wet probe

Site 17—SCS 5 >1,000 CC run
12 10

Site 17—SC6 10 4.2 surface water
Site 17—SG7 10 800 GC run
Site 17—SC8 10 0
Site 17—SG9 10 >1,000 CC run

Site 17—SC1O 10 2 low flow,
probe moist

6 3 wet probe,
low flow

Site 17—SG11 10 0.5 probe moist
8 0 closed probe
6 >1,000 CC run

Site 17—SC12 6 9 standing water
Site 17—SC13 6 >1,000 CC run, hydro-

carbon on probe
Site 17—SG].4 10 8.2 low flow
Site 17—SC15 10 9 good flow
Site 17—SC16 10 14 low flow
Site 17—SG17 10 8.5 low flow
Site 17—SG18 10 9.5 Low flow,

wet probe
Site 17—SG19 10 7.2
Site 17—SG2O 7 >1,000 CC run
Site 17—SG21 10 6 moist probe
Site 17—SG22 9 5 moist probe
Site 17—SC23 8 9 low flow

Site 17—SC24 12 6 low flow
Site 17—SG25 8 0 good flow
Site 17—SG26 10 0.5 moist
Site 17—SG27 10 0
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Depth Total Organics
Location (ft) (ppm as methane) Comments

Site 17—SC28 10 1.5 wet probe
8 8.5

Site 17—SG29 8 >1,000 CC run
Site 17—9C30 8 7 low flow
Site 17—SG31 6 7 low flow
Site 17—SC32 6 3 low flow
Site 17—SC33 6 2 low flow

BSS—SG]. 7.5 6.2 low flow,
wet probe

5 >1,000 GC run,
good flow

BSS—SG2 2.5 >1,000 CC run
BSS—SC3 5 5 low flow
BSS—SC4 2 3 high flow
SSS—SG5 5 >1,000 CC run,

high flow
BSSSG6 5 14 low flow
BSS—SC7 5 0 wet probe
BSS—SG8 5 4
BSS—SG9 5 >1,000 CC run,

high flow
BSS—SG1O 6 0
BSS—SC11 5 60 GC run,

high flow
BSSSG12 5 1 high flow
BSSSG13 5 0 high flow
BSS—SCI4 5 0 high flow
BSS—SG15 5 0

BSS—SC16 5 0 low flow
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APPENDIX J-l. CHEMICAL AND TOXICOLOGICAL SUPPORT DATA

This appendix presents chemical and toxicological support data used

in evaluating environmental transport and fate and health impacts for

chemicals for which relevant data were not available in the published

literature.

J-l.l Acceøtable Daily Intake Values

The risk assessment used Acceptable Intakes for Chronic Exposures

(AICs) listed in the EPA Superfund Public Health Evaluation Manual (U.S. EPA,

1986) to characterize risks of noncarcinogenic effects. The AICs were

recorded directly from the appropriate Health Effects Assessment (U.S. EPA,

l984a-r) or from compilations of EPA-verified reference dose (RFD) values.

These verified reference doses were developed by an EPA work group chaired by

the Office of Research and Development in 1985 and 1986. The actual source

used for each value is referenced fully in the manual (U.S. EPA, 1986).

When an AIC was listed for either inhalation exposure or for

ingestion exposure but not for both, the same value was used for both routes

of exposure. AICs were not listed for either route of exposure for these

indicator chemicals: arsenic, benzo(a)anthracene, benzo(a)pyrene, benzene,

1,2-dichioroethane, trichloroethene, and vinyl chloride.

Arsenic

No formal ADI has been established for arsenic. In its draft

drinking water health advisory for arsenic, EPA recommends a safe drinking

water concentration of 0.05 mg/i (U.S. EPA, l985a). Assuming 100 percent

gastrointestinal absorption, 2 liters of water consumed per day, and a 60 kg

body weight, an informal ADI of 1.7 pg/kg/day was calculated:

0.0017 mg/kg/day
0.05 mg/l x 2 1/day

60 kg

J-1
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Polycyclic Aromatic Hydrocarbons Benzo(a)anthracene. Benzo(a)pyrene

Toxicological data suitable for developing an ADI for Polycyclic

Aromatic Hydrocarbons (PAHs) are not available (U.S. EPA, 1984g). Also, the

use of the ACGIH TLV® for cool tar pitch volatiles to estimate an ADI is

inappropriate because this TLV® is not based on quantifiable toxicological

effects (American Conference of Governmental Industrial Hygienists, 1987).

The potential for noncarcinogenic effects associated with PAM exposure could

therefore not be evaluated in terms of ADI in this assessment. There are data

available, however, describing the average normal population exposure to PAH

from all sources (e.g., fire, smoke, broiled foods, naturally occurring PAH).

Normal exposures range between 2.7 x 10 to 2.7 x l0 mg/kg/day. The lowest

value of this range was used to evaluate the significance of PAR exposures for

both benzo(a)anthracene and benzo(a)pyrene.

Benz ene

The ADI for chronic exposure to benzene was developed using the

Lewis, Lynch and Nikiforov method which is described in "Community Exposure

Levels: A Collection of Current Methods for Estimating Long-Term Protective

Levels," prepared by the Chemical Manufacturers Association, May 1988.

In the study which provides the basis for calculating the long-term

ADI CEA/Ca mice were exposed by inhalation to 0, 10, 25, 100 or 300 ppm of

benzene for 16 weeks and observed for the remainder of their natural lives.

The exposures to 100 or 300 ppm were leukemogenic. The investigator reported

lymphopenia among the 25 ppm-exposed mice, but indicated doubt that the

lumphopenia should be regarded as an adverse effect. The NOAEL was 25 ppm (80

mg/m3). The ADI for long-term exposure is developed by first adjusting the

pulse dose to a continuous dose for exposure hours/day and days/week and

converting the concentration in air to mg/kg/day in the mouse. This gives a

value of 206 mg/kg/day. This value is then adjusted by the variable factor

approach.

J-2
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The uncertainty factors are developed as follows:

• [S] 1; no scaling factors were used;

• [I] 2; is used because the sample includes sensitive

individuals;

• [R] 1; based on best potency estimates from human

epidemiological data, CRA/Ca mice are more sensitive;

• [U] — 80; as follows: U1 — 1; the results are accepted as

proven in humans, U2 — 5; there were only 16 weeks of exposure,

U3 — 4; it is not certain that 25 ppm is a true NOAEL, U4 — 4,
used to adjust for the uncertainty in estimating [I] and [R];

and

• [C] — 4; a conservative judgment due to the possible severity

of the effect.

The ADI is calculated as follows:

206 mg/kg/day (1)
(2) (1) (80) (4)

— 0.32 mg/kg/day

1.2 -Dichloroethane

The American Conference of Govertmenta1 Industrial Hygienists

(ACGIH) recommends a Threshold Limit Value-Time Weighted Average (TLV-TWA) for

1,2-dichioroethane of 40 ing/rn3 (ACGIH, 1987). Adjusting for continuous

exposure (from an 8 hour/day, 5 days/week exposure) and a 1,000-fold

uncertainty factor to protect sensitive individuals yields an ADI of 2.7 x

10 mg/kg/day:

J-3



- D R.A FT —

40 mg/in3 x 8 hr/24 hr x 5 days/7 days x 20 m3/day x 70 kg x 1,000

— 2.7 x 10 mg/kg/day

Trichioroethene

The ADI for chronic exposure to trichioroethene was derived front an

oral rat LD50 of 4,920 mg/kg (Registry of Toxic Effects of Chemical

Substances) using the method proposed by Layton, Mallon, Rosenblatt, and

Small, in "Derived Allowable Intakes for Systemic Toxicants Lacking Chronic

Toxicity Data," Rez. Tox. and Pharm. 7, 96-112 (1987) as follows:

Rat oral LD50. 4920 mg/kg

ADI — 4920 mg/kg x 5 x 106 day
-l

-2— 2.46 x 10 mg/kg/day

Vinyl Chloride

EPA has calculated an ADI for vinyl chloride of 1.3 pg/kg/day based

on a lifetime feeding study in rats (U.S. EPA, l985b; Til et al., 1983). The

ADI was calculated by dividing a No Observable Adverse Effects Level (NOAEL)

of 0.13 mg/kg/day by an uncertainty factor of 100. Effects observed at this

dose level consisted of increased incidences of basophilic foci in the liver

of male rats (Til et al., 1983).

J-l.2 Fish Eioconcentration Factors (BCFs)

The risk assessment used BCFs listed in the EPA Sutierfund Public

Health Evaluation Manual (U.S. EPA, 1986) to evaluate human exposure to

chemicals via ingestion of fish. BCFs were not listed for

bis(2-ethylhexyl)phthalate, benzo(a)anthracene, or benzo(a)pyrene.

J-4
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Bis(2-ethy1hexyl)htha1ate

A BCF was calculated for bis(2-ethylhexyl)phthalate based on a log

octanol-water partition coefficient (log kow) of 4.88 (ATSDR, 1987), as

follows:

log kow — 4.88

log BCF — 0.124 + 0.542 log kow

BCF — log
-l

2.77

BCF — 590

Benzo (a) anthracene and enzo (a)iwrene

One study of the environmental fate of benzo(a)pyrene indicates a

fish bioconcentration factor for this compound ranging from 33 to 930 (Lu,

1977). The baseline risk assessment assumed the highest value (930) for both

benzo(a)pyrene and benzo(a)anthracene.

J-5
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R-RAN RESULTS
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APPENDIX J-2. R-RAM RESULTS

Fire Department Training Area 2 (Site 12)

• Receptor 5 - Day Care Facility

• Receptor 6 - On-Site Maximally Exposed Individual

• Receptor 7 - Off-Site Maximally Exposed Individual

J—7
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** CAREMILL AZ3 8IT1 12 (FIll DT. TRADXNG ARIA 2) *** DATI: 9—13—1988 TUE: 1:05:29 VIRlIOtI: 42688

The Pathway Variable, are:

** GENVP1 **
Rick Thre.hold For Burden Calc. 0.0001+00

Body Weight (kg) 7.0001+01

Alternate Exposure Period (yr.) 1.0002+01

** PISPIPATXcV **

Respiration Rat. (m'3/day) 2.0002+01

Particle Correction 1.0002+00

** SOIL **

Mixing Depth (m) 1.5002-01

Soil Con.1a!,tion, 70 Tears (kg/day) 7.0002—05

Soil Consçtion, Alt. rear. (kg/day) 7.0002—05

** PLMT *
Rec. 8 Used ac Fa (0—lee. Specific) 0.0002+00

thterc.ption Fraction (*) 5.4002-02

Elimination Con.tant (1/day) 3.8702—02

Day. Expo..d (day) 6.0002+01
Edible Crop Density (kg/mA2) 2.0002+00

Cleaning 1ff iciency (*) 0.0002+00

Plant Con.ultion (kg/day) 9.0501—02

Root Vegetable Con.ition (kg/day) 5.9802-02

** FISH **

Rec. 8 Used a• Mater Body 1.0001+00
Ran. 0 J..d as Runoff 2.0001+00
Water Surface Area (m2) 1.4241+07
Wat.r Flowrate (m'3/day) 6.1451+08

Sediment Flowrate (kg/day) 0.0001+00

Depe.itian Period 7.7001+01
Fish Con.*çtion (g/day) 6.5002+00

** DAIRY AND 3117 **
Rec. 8 Used as Dairy Pasture 3.0001+00
Rec. I Used as Dairy Feedlot 3.0002+00
Fraction of Dairy Feed From Grazing 5.0002-01

Bioconcentration Factor for Milk 5.0002+00

Rec. 8 Used as Beef Feature 4.0002+00
Rec. 8 Used as Beef Feedi.ot 4.0001+00
Fraction of Beef Feed from Grazing 5,0001-01
Bioconcentratien Factor for Beef 4.0002+00
Cattle Inhalation Rate (mA3/day) 1.5801+02
Fodder Exposure Period (hr.) 4.8002+01
Fodder Surface Area (m2/day) 1.0002+00

Quantity of Fodder Exposed (kg) 3.6002+01

Wat. Surface Area (m"2) 8.5501+00

Water Residence Tim. (hr) 7.5201+00

Water Quantity in Water Tank (kg) 4.7001+03

Milk Productioft Rate (kg/day) 1.1001+00

Cattle Body Weight (kg) 2.4001+02

J—B
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*** CARS!I.L MB SITE 12 (FIRE DEPT. TRADID1 AREA 2) *** DATE: 9—13—1988 TIMB: 1:05:34 VER$ION: 42688

Gra.. Int.rC.ption (*) 5.7001—01

Gra.. D.n.ity (kg/m'2) 2.0001+00

Gra.. Con.Wtion Rat. (kg/day) 1.4001+01
Soil Con.tion Rat. (kg/day) 2.0001+00

Wst.r Con.ultçtion Rat. (kg/day) 1.5001+02
Fodd.r Conaution Rat. (kg/day) 1.6001+01
Isaf Con.t*rçtion Rat. (kg/day) 6.0001—03

Milk Con.tion Rat. (kg/day) 2.3001—02

** DREXEl. **

Skin Suracs kr.a (an2) 4.1701+03

DUat on Skin (mg/a.A2/day) 5.0001—01

** MOTRERS MILK **

F.ale Tat Cer*t.nt (kg) 1.8001+01
Ini.nt Milk Con.tion (L/day) 8.5001+02

Inf.nt Body W.ight (kg) 5.0001+00

** DRINKING WATER **

Rsc. t U..d as R...rvoir 1.0001+00
R...rvoir Surfac. Axsa (mA2) 1.4241+07
Wat.r R...rvoir Outflo,i (kg/day) 6.1451+08

Drinking Wat.r Conamçtion (kg/day) 2.0001+00

J— 9
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*** CAB$1!ILX. £73 SITE 12 (TIlE DEPT. TPjfllfl .p. 2) ** DAVE: 9—13—1998 TIME: 1:05:36 VERSION: 42688

TEE POLLUTANT SPECIFIC DATA ARE:

SMEOL tNQ2S' POT. INERLE POT. BIOCONC ROOT CLASS

flENZINI 5.2003—02 2.6003—02 5.2003+00 0.003+00 A

CELCEOFO 8.1003—02 9.1002—02 3.7303+00 0.003+00 A

DCZ 9.1003—02 3.3002—02 1.2003+00 0.003+00 A
NC 7.5003—03 1.6502—03 5.0003+00 0.003+00 A
TET3A1 5.1003—02 1.7002—03 3.1002+01 0.001+00 A
TOLUl1 0.0003+00 0.0001+00 1.0701+01 0.003+00 A
TRICE 1.1001—02 4.6001—03 1.0601+01 0.001+00 A
VC 2.3001+00 2.5001—02 1.1701+00 0.001+00 A

ANTD3NY 0.0001+00 0.0001+00 1.0001+00 2.001—02 N
ARSENIC 1.3001+01 5.0001+01 4.4001+01 1.501—03 N
BARION 0.0001+00 0.0001+00 1.0001+00 1.202—02 N
IIRTLLIU 0.0001+00 9.4001+00 1.9001+01 3.701—04 N

CADMIUM 0.0001+00 6.1001+00 8.1001+01 6.401—02 N
cERIUM 0.0001+00 4.1001+01 1.6001+01 5.401—04 N
LEAD 0.0003+00 0.0002+00 4.9001+01 2.001—03 N
NICEEL 1.1901+00 1.1901+00 4.7001+01 6.201—03 N
SILINIUN 0.0001+00 0.0001+00 1.6003+01 6.501—03 N
SILVER 0.0002+00 0.0001+00 3.0801+03 4.001—02 N
ELORDAN 1.1601+00 1.1601+00 1.4001+04 7.001—02 K
BIEP 6.8401—04 6.8402—04 5.9001+02 3.001—02 N

3(A)A 1.1501+01 6.1001+00 9.3001+02 1.001—02 N

3(A)P 1.1503+01 6.1002+00 9.3001+02 1.001—02 N

8IOL - Pollutant na
POTZNCT - Pollutant ing.ation potency .iop.
INHALE POT. - Pollutant inhsl*tion potency alop.
BIOCONC - Bioconc.ntrajon factor for fiah
ROOT - Root uptake factor
CLASS - 'A' Area weighted d.po.ition flux

'N' Na.u weighted d.po.ition flux
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CAP.S1LL MB SITE 12 (FIPE DT. TRAINING AREA 2) *** DATE: 9—13—1988 TINE: 1:05:41 VERsION: 42688

THE ELIMINATION RATE DATA APE:

SYNEOL SOIL ANDO.L MOTHERS MILK

BENZE 1.0001+00 1.0001+00 1.0001+00
CELOROFO 1.0001+00 1.0001+00 1.0001+00

DcZ 1.0001+00 1.0001+00 1.0001+00

MC 1.0001+00 1.0001+00 1.0001+00

TETRJcE 1.0001+00 1.0001+00 1.0001+00

TOLU1 1.0001+00 1.0001+00 1.0001+00

TRIE 1.0001+00 1.0001+00 1.0001+00

VC 1.0001+00 1.0001+00 1.0001+00

ARTINONY 1.0001+00 1.0001+00 1.0001+00

ARSENIC 1.0001+00 1.0001+00 1.0001+00

RARIP4 1.0001+00 1.0001+00 1.0001+00

BERTLLIU 1.0001+00 1.0001+00 1.0001+00

CADMIUM 1.0001+00 1.0001+00 1.0001+00

CHROMIUM 1.0001+00 1.0001+00 1.0001+00

LEAD 1.0001+00 1.0001+00 1.0001+00

NIcHEL 1.0001+00 1.0001+00 1.0001+00

SELENIUM 1.0001+00 1.0001+00 1.0001+00

SILVER 1.0001+00 1.0001+00 1.0001+00
CHLOPDM4 1.2501—04 1.0001+00 3.8001—04
BEEN 6.9301—02 1.0001+00 7.6001—04

3(A)A 3.4701—02 1.0001+00 1.0001—01

B(A)P 3.4701—02 1.0001+00 1.0001—01

S4HOL - Pollutant name

SOIL - Elimination conatant for .il
- Elimination constant for cattle

MILK - Elimination constant for mother. milk
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CABSWELX. MB sITE 12 (FIRE DT. TAD4INQ 2) AZ: 9—13—1900 Tfl: 1:05:46 VERSION: 42680

TEE POPULATIONS OF THE RECEPTORS ARE:

R.c.ptor Population
RESERVOT 0.
RUNOFF 0.
DAIRT 0.
BEEF 0.
DAT CARE 0.
OH MAX 0.
OFF MAk o.

R.csptor - R.a.ptor nam.
Population - Nw.r of psopi. living at raceptor

J— 12
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CARSWELL AYE SITE 12 (FIRE DT. TRADIING AREA 2) *** DATE: 9—13—1988 TIMA: 1:05:47 VER$I0tl: 42688

Unit conc.ntration. and d.po.ition flux.. ars:

Sourc. R.c.ptor Unit Conc. Ar.. D.p. Ms.. DSP.

SITE 12

RXSERVOI 4.3301—02 0.0001+00 8.6601—04
RUNOFF 2.1201+00 0.0001+00 4.2401—02

DAT 7.3201—03 0.0001+00 1.4601—04

BE 2.5501—03 0.0001+00 5.1001—05

DAT cm 6.4101—01 0.0001+00 1.2801—02
ON MAX 1.1001+01 0.0001+00 2.2001—01

OFT MAX 4.5001—01 0.0001+00 9.0001-03

Sourc. - Soucs Id.ntific*tion
R.c.ptor - R.c.ptor Id.ntiiicatio
Unit Conc. - Unit .aia.ion rat, ground 1.v.l conc.ntration in UG/W3/g/.
Ar.. Dsp. - Unit .i..ion rats ax.. w.ight.d dspoaition flux in UG/M2/./g/.
Ma.. Dsp. - Unit niaaion rat. ma. weight.d dspeaitien flux in UG/M2/./g/a

J—13



- DRAFT -
*** CARSEELL AFB SITE 12 (FIPE DEPT. TRAXNINQ AREA 2) *** DATE: 9—13—1988 Tfl: 1:05:49 VIREXON: 42688

si..ion r*t. o Pollutant. trot all Sourcsa is:

Sourc. pollutant Emission Pat.

SITE 12

8.8001—05

CHLOP.OFO 1.9401-07
DCI 0.0001+00
MC 3.7001—04

TETPJCI 5.2002—07

TOLUEHI 1.6801-04
TRIOl 1,0501—05
VC 1.3001—03

MIl4I! 1.0401—07

AESINIC 1.7601—07

1.3901—07

BTLLX. 1.0501—09

CADMIUM 2.6401—09
C0t4IUM 6.1701-08
LEAD 4.7601—08

NICL 5.4701—08
SILENIUM 1.0502—07
SILVER 1.7601—09

C.ORDAN 0.0002+00
BEEP 2.1202—06

0,0001+00
0.0001+00

SoUZCs - Source Identification
Pollutant - Pollutant I4.ntificatjon

Emission rate - Emission rats of each pollutant in g/. J14
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CP.5WELL 1.75 SITE 12 (FIBS DT. TRAINING 1.55k 2) *** DATE: 9—13—1988 TI: 1:05:54 VERSION: 42688

The Gaatroint.atinal. Factor. are:

Syuol Inhai. Soil Plant Fiat D&B D.nnal Wat.r Milk Tiaau.
BENZENZ 1.000 1.000 1.000 1.000 .000 .000 1.000 .000 1.000

CULOROFO 1.000 1.000 1.000 1.000 .000 .000 1.000 .000 1.000

bCE 1.000 1.000 1.000 1.000 .000 .000 1.000 .000 1.000

MC 1.000 1.000 1.000 1.000 .000 .000 1.000 .000 1.000

TETRAE 1.000 1.000 1.000 1.000 .000 .000 1.000 .000 1.000

TOLUENE 1.000 1.000 1.000 1.000 .000 .000 1.000 .000 1.000

TRICE 1.000 1.000 1.000 1.000 .000 .000 1.000 .000 1.000

VC 1.000 1.000 1.000 1.000 .000 .000 1.000 .000 1.000

ANTD4ONY 1.000 1.000 1.000 1.000 .000 .010 1.000 .000 1.000

ARSENIC 1.000 1.000 1.000 1.000 .000 .010 1.000 .000 1.000

BARIUM 1.000 1.000 1.000 1.000 .000 .010 1.000 .000 1.000
BZRXLLIU 1.000 1.000 1.000 1.000 .000 .010 1.000 .000 1.000

CADMIUM 1.000 1.000 1.000 1.000 .000 .010 1.000 .000 1.000

CHRONIUM 1.000 1.000 1.000 1.000 .000 .010 1.000 .000 1.000
LEAD 1.000 1.000 1.000 1.000 .000 .010 1.000 .000 1.000
NIL 1.000 .100 .100 1.000 .000 .010 .100 .000 .100
SELENIUM 1.000 1.000 1.000 1.000 .000 .010 1.000 .000 1.000

SILVER 1.000 1.000 1.000 1.000 .000 .010 1.000 .000 1.000
c.oRDA5 1.000 1.000 1.000 1.000 1.000 .010 1.000 1.000 1.000

1.000 1.000 1.000 1.000 1.000 .010 1.000 1.000 1.000
B(A)A 1.000 1.000 1.000 1.000 1.000 .010 1.000 1.000 1.000
3(A)? 1.000 1.000 1.000 1.000 1.000 .010 1.000 1.000 1.000

Syrèol - Pollutant na
Inhal - tnhalatjon ..b.orbtien at ficiency
Soil - Soil ing.ation 01 factor

Plant - Plant ing..tion GI factor

Fiat - Fiat conation 01 factor
- B..f and dairy conaamtien GI factor

D.aj - D.rn,.al uptake factor
Water - Water con.tjen GI factor
Milk - Mothsra milk constion 01 factor
Tia.u. - 01 factor for pollutant, into plant tia.u.
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*** CARS1!ILL 73 IT1 12 (TIll DT. pflflq 2) *** DATZ 9—13—1988 1:06:00 VZXON: 42688

ACC.ptabl. Daily Intaks. er all Pollutant, ax.:

Pollutant InhaLation ADX Ing.ation ADI
1.9001—02 1.9001—02

cELOROTO 1.0001—02 1.0001—02

DCI 2.7001—03 2.7001—03

MC 6.0001—02 6.0001—02

2.0001—02 2.0001—02

I0t.UINR 1.5001+00 3.0001—01

TRICI 2.4601—02 2.4601—02

1.3001—03 1.3001—03

ANTD0NY 4.0001—04 4.0001—04
APJIC 1.7002—03 1.7001—03

BARIUM 1.4001—04 5.1001—02

BIRThLIU 5.0001—04 5.0001—04

CADMIUM 2.9001—04 2.9001—04

CEB(IUM 5.0001—03 5.0001—03

4.3001—04 1.4001—03

NXCPL 1,0001—02 1.0001—02

SILEWIUM 1.0001—03 3.0001—03
SILVIR 3.0001—03 3.0001—03

CELORDAN 5.0001—05 5.0001—05

BEEP 2.0002—02 2.0001—02

B(A)A 2.7001—05 2.7002—05

B(R)P 2.7001—05 2.7001.-OS

Pollutant - Pollutant ns
Inhalation ADI - kcc.ptabl. daily intak. for inhaLation of pollutant
Ing..tion ROT - Acc.pt*bl. daily intaks for ing..tion of pollutant
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CAKSWELL AFB SITE 12 (rIPE DEPT. TRAUIING ABEl 2) *** DATE: 9—13—1988 TI): 1:07:42 VERSION: 42688

POLLUTANT

BENZEN

CELORO

tic
TETEAC

TOLUEN

RIUE
vC

ANTDIO

ARSHWI

BARIUM

BERYLL

CADMIU

CHRUMI

LEAD

NICERL

SELEPI

SILVER

BEEP

70 YZABS

DOSE RISK

1.6121—08 4.1902—10
3.5532—11 2.8782—12
6.7762—08 1.1182—10
9.3231—11 1.6192—13
3.0771—08

1.9231—09 8.8461-12
2.3811—09 5.9521—11
1.9051—11

3.2231—11 1.6121—09
2.5461—11

1.9231—13 1.6152—12
4.8351—13 2.9492—12
1.1301—11 4.6332—10
8.7181—12

1.0021—11 1.1922—11
1.9231—11

3.2231—13

3.8831—10 2.6562—13

10.0 YEARS

DOSE RISK

1.6121—08 5.9861—11
3.5332—11 4.1111—13
6.7761—08 1.5971—11
9.5231—11 2.3131—14
3.0771—08

1.9232—09 1.2642—12
2.3811—09 8.5032—12

1.9052—11

3.2231—11 2.3021—10
2.5461—11
1.9231—13 2.3081—13
4.8351—13 4.2131—13
1.1301—11 6.6191—11
8.71S1—12

1.0021—11 1.7031—12

1. 9231—11

3.2231—13
3.8831—10 3.7941—14

PATHWAY RISK —> 2.6942-09

SOIL

PZ1PTOR NUMBER 5

3. 8492—10

POLLUTANT

ANTO

BARIUM

E2RYLL

CIDNIU

CHRUMY

LEAD

NICERL

SELERX

SILVER

BEEP

70 YEARS

DOSE RISK

1.3062—11

2.2101—11 3.3151—10
1.7461—11

1. 3192—13

3.3151—13

7.7481—12

5.9781—12

6.8691—13 8.1751—13
1.3191—11

2.2101—13

5.4451—11 3.7251—14

10.0 YZAR.S

DOSE RISK

1.8661—12

3.1581—12 6.7661—12
2. 4941—12

1. 8842—14

4.7362—14

1. 1071—12

8.5402—13

9.8131—14 1.6681—14
1.8841—12

3.1581—14
2.7441—11 2.681E—15

PATHWAY RISK —> 3.3241-10 6.7851—12

J—17

INHAI.AT ION

RECEPTOR NUMBER 5



- DRAFT -
CARSWZLL AFD SITE 12 (FIRE DEPT. TRAINING APZA 2) *** DATE: 9—13—1988 T: 1:07:43 VERSION: 42688

PLANT

RECEPTOR NU2R 5
70 YEARS 10.0 TEARS

POLLUTANT DOSE RISK DOSE RISK

ANTIMO 3.7402—10 1.3361—10

ARSANI 1.9392—10 2.9092—09 1.6341—10 3.5022—10

BARIUM 3.4992—10 1.5722—10

BIRThL 9.9712—13 9.5221—13

cAalIU 2.5151—11 5.6291—12

CERONI 6.0002—11 5.6151—11

LEAD 5.5661—11 4.466K—li

NIREL 9.4941—12 1.1301—11 5.5751—12 9.4771—13

SELANI 1.8651—10 1.0761—10

SILVER 1.1072—11 2.9392—12

BEEP 4.7202—09 3.2282—12 2.8921—09 2.8262—13

PATHWAY RISK —> 2.9241—09 3.5141—10

FISH

P1TORNUR 5
70 YEARS 10.0 TEARS

POLLUTANT DOSE RISK DOSE RISK

ANTD4O 1.2891—12 1.2892—12

ARSHW! 9.6002—11 1.4402—09 9.6002—11 2.0572—10

BARIUM 1.7231—12 1.7232—12

BIRYLL 2.4732—13 2.4732—13

CADMIU 2.6512—12 2.6511—12

CERONI 1.2241—11 1.2241—11

LEAD 2.8921—11 2.8922—11

NICREL 3.1871—11 3.7932—11 3.1872—11 5.4182—12

SELERI 2.0831—11 2.0831—11

SILVER 6.7201—11 6.7201—11

BEEP 1.5511—08 1.0611—11 1.5511—08 1.5151—12

PATHWAY RISK —> 1.4892—09 2.1272—10
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- DRAFT -

*** C1RSLL AYE SITE 12 (FIRE DEPT. TRAINING AREA 2) DATE: 9—13—1.988 Tfl: 1:07:45 VERSION: 42688

DAIRT A.ND BEE!

RECEPTOR NtThZR 5
70 YERRS 10.0 YEARS

POLLUTANT DOSE RISK DOSE RISK

BIB! 2.3501—11 1.6071—14 1.9541—11 1.9101—15

PATEWA RISK —> 1.6071—14 1.9101—15

DIRNIL (CONTACT ill SOIL)
R1TOR NU) 5

70 11513 10.0 TEllS
POLLUTANT DOSE RISK DOSE RISK

lZ1TO 3.8901—12 5.5571—13

ARSVI 6.5831—12 9.8751—11 9.4051—13 2.0151—12
BARIUM 5.1991—12 7.4281—13
BERTLL 3.9281—1.4 5.6111—15

CADMIU 9.8751—14 1,4111—14

CKR4I 2.3081—12 3.2971—13

LEAD 1.7811—12 2.5441—13
NIREL 2.0461—12 2.4351—12 2.9231—13 4.9691—14
SELERI 3.9281—12 • 5.6111—13

SILVER 6.5831—14 9.4051—15

BEEP 1.6221—11 1.1091—14 8.1721—12 7.9861—16

PATINA! RISK —> 1.0121-10 2.0661—12

J— 19



—DRAFT—

**' CARSWELL ATE SITE 12 (TYPE DEPT. TRAmTNG AREA 2) *** DATE: 9—13—1988 TI): 1:07:45 VERSION: 42688

DRINKING WATER

RECEPTOR NU)1R 5

70 YEARS 10.0 YEARS

POLUANT DOSE RISK DOSE RISK

MTIMO 5.1521—12 7.3601—13

ARSENI 8.7191—12 1.3081—10 1.2461—12 1.8681—11
BARIUM 6.8861—12 9.8371—13

BERYLL 5.2021—14 7.4311—15
CADMIU 1.3081—13 1.8681—14
CEAONI 3.0571—12 4.3671—13

I.EAD 2.3581—12 3.3692—13
NICERL 2.7101—13 3.2252—12 3.8711—14 4.6071—13
SELERI 5.2021—12 7.4311—13
SILVER 8.7191—14 1.2461—14
BEEP 1.0501—10 7.1842—14 1.5001—11 1.0261—14

PATHWAY RISK —> 1.3412—10 1.9151-11

)CTBERS MILK

REcEPTOR NU 5
70 YEARS 10.0 YEARS

POLLUTANT DOSE RISK DOSE RISK

BEEP 1.1771—08 8.0502—12 2.4881—08 2.4311—12

PATHWAY RISK —> 8.0501—12 2.4311—12
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— DRAFT —

*** CAP.$WELL £33 SITE 12 (FIRE DEPT. TRAINING AREA 2) *** DATE: 9—13—1988 Tfl: 1:07:46 VERSION: 42688

RISK TABLE FOR RECEPTOR : 5

PATHWAY

POLLUTANT INHALATION SOIL PLANT FISH DAIRY DHBHAL WATER HUMAN MILK TOTAL

HENSER 4.1903—10 0.0003+00 0.0002+00 0.0003+00 0.0003+00 0.0002+00 0.0003÷00 0.0003+00 4.1903—10

CELORO 2.8793—12 o.oooz+oo 0.0001+00 0.0002+00 0.0003+00 0.0003+00 0.0003+00 0.0003+00 2.8783-12

DCI 0.0003+00 0.0003+00 0.0003+00 0.0002+00 0.0003+00 0.0003+00 0.0001+00 0.0001+00 0.0003+00

MC 1.1183—10 0.0003+00 0.0003+00 0.0003+00 0.0003+00 0.0003+00 0.0003+00 0.0003+00 1.1183—10

TITRAC 1.6193—13 0.0003+00 0.0003+00 0.0001+00 0.0002+00 0.0001+00 0.0002+00 0.0002+00 1.6192—13

TRICI 9.8463—12 0.0003+00 0.0002+00 0.0001+00 0.0003+00 0.0001+00 0.0003+00 0.0002+00 9.8462—12

VC 5.9522—11 0.0001+00 0.0001+00 0.0001+00 0.0003+00 0.0001+00 0.0002+00 0.0001+00 5.9523—11

ARSZNI 1.6123—09 3.3131—10 2.9091—09 1.4401—09 0.0001+00 9.8731—11 1.3083—10 0.0003+00 6.5222—09

ENRYLL 1.6132—12 0.0002+00 0.0002+00 0.0001+00 0.0003+00 0.0001+00 0.0002+00 0.0001+00 1.6131—12

CADMIU 2.9493—12 0.0002+00 0.0002+00 0.0001+00 0.0001+00 0.0002+00 0.0001+00 0.0001+00 2.9493—12

CERONI 4.6331—10 0.0002+00 0.0002+00 0.0001+00 0.0001+00 0.0002+00 0.0001+00 0.0003+00 4.6331—10

MIREL 1.1923—11 8.1751—13 1.1302—11 3.7932—11 0.0002+00 2.4352—12 3.2252—12 0.0002+00 6.7623—11

CHLORD 0.0001+00 0.0002+00 0.0001+00 0.0001+00 0.0001+00 0.0003+00 0.0002+00 0.0001+00 0.0001+00

ENIP 2.6562—13 3.7251—14 3.22*1—12 1.0612—11 1.6071—14 1.1091—14 7.1842—14 8.0501—12 2.2291—li.

B(A)A 0.0001+00 0.0002+00 0.0002+00 0.0001+00 0.0001+00 0.0002+00 0.0002+00 0.0001+00 0.0002+00

B(A)P 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0002+00 0.0001+00 0.0002+00

TOTAL — 2.6942—09 3.3241—10 2.9241—09 1.4992—09 1.6071—14 1.0121—10 1.3411—10 8.0501—12 7.6922—09

*** TOTAL 10.0 YR RISE —> 9.7941—10 ***

*** TOTAL 70.0 YR RISK —> 7.6821—09***
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- D RA Fr -
*** CAPS1LL AY ZITI 12 (FIRE DT. TRAUUNG 2) *** DATE: 9—13—1988 TI: 1:07:48 VERSION: 42688

Pollutant Inhalation Inhalation Safety Inge.tien lingeetion Safety
Main. Expo.ur. AD! Factor Expoaur. AD! Factor

8VZEN iSlE—OS 1.901—02 1.181+06 0.001+00 1.901—02 0.001+00

CELORO 3.551—11 1.001—02 2.811+08 0.001+00 1.001—02 0.001+00

acE 0.001+00 2.701—03 0.001+00 0.001+00 2.701—03 0.001+00

MC 6.781—08 6.001—02 8.851+05 0.001+00 6.001—02 0.001+00

TETRAC 9.521—11 2.001—02 2.101+08 0.001+00 2.001—02 0.001+00

TOLUEN 3.091—08 1.501+00 4.881+07 0.001+00 3.001—01 0.001+00

TRICK 1.921—09 2.461—02 1.281+07 0.001+00 2.461—02 0.001+00

vc 2.391—09 1.301—03 5.461+05 0.001+00 1.301—03 0.001+00

ANTINO 1.901—11 4.001—04 2.101+07 3.971—10 4.001—04 1.011+06

ABSENt 3.221—11 1.701—03 5.271+07 3.271—10 1.701—03 5.191+06

BAB.IUM 2.551—11 1.401—04 5.501+06 3.811—10 5.101—02 1.341+08

BERYLL 1.921—13 5.001—04 2,601+09 1.471—12 5.001—04 3.411+08

CADMIU 4.831—13 2.901—04 6.001+08 2.841—11 2.901—04 1,021+07

CON! 1.131—11 5.001—03 4.421+08 8.541—11 5.001—03 5.861+07

LEAD 8.721—12 4.301—04 4.931+07 9.471—11 1.401—03 1.481+07

NICREL 1.001—11 1.001—02 9.981+08 1.381—10 1.001—02 7.221+07

SILENt 1.921—11 1.001—03 5.201+07 2.301—10 3.001—03 1.311+07

SILVER 3.221—13 3.001—03 9.311+09 7.871—11 3.001—03 3.811+07

C.OPD 0.001+00 3.001—05 0.001+00 0.001+00 5.001—05 0.001+00

BE 3.881—10 2.001—02 5.15+07 3.221—08 2.001—02 6.211+05

B(P4A 0.001+00 2.701—03 0.001+00 0.001+00 2.701—05 0.001+00

B(A)P 0.001+00 2.70E—05 0.001+00 0.001+00 2.701—05 0.001+00

POLLUTANT - Pollutant identifier
INHAI.ATION EXPOSURE - Expo.ure through inhalation of pollutant
INHALATION AD! - inhalation Acceptable Daily Intake
INHALATION SAFETT FACTOR - ADI divided by expo.ur.
INGISTION EXPOSURE - Expo.ur. through all pathway. other than inhalation
INGESTION AD! - Ing..tion Acceptable Daily Intake
INGESTION SAZETT FACTOR - AD! divided by expo.ur.
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- DRAFT -
*** CABSILL ATE SITE 12 (TIPS DEPT. TRAINING AREA 2) DATE: 9—13—1988 TI): 1:08:00 VERSION: 42688

rNKALAT ION

RECEPTOR NUER 6
70 lIARS 10.0 lEAPS

POLLUTANT DOSE RISK 0051 RISK

EHWZZN 2.7661—07 7.1911—09 2.7661—07 1.0271—09

CHLORO 6.0971-10 4.9391—11 6.0971—10 7.0551—12
MC 1.1631—06 1.9191—09 1.1631—06 2.7411—10

TITRAC 1.6341—09 2.7701—12 1.6341—09 3.9691—13

TOWER 5.2801—07 5.2801—07

TRICE 3.3001—08 1.5181—10 3.3001—08 2.1691—11

VC 4.0861—08 1.0212—09 4.0865—08 1.4591—10

INT1MO 3.2691—10 3.2691—10

IRSHWI 5.5311—10 2.7661—08 5.5312—10 3.9511—09

BARIUM 4.3691—10 4.3691—10

BERYLL 3.3001—12 2.7722—11 3.3001—12 3.9601—12
C1DMIU 8.2971—12 5.0611—11 8.2971—12 7.2301—12
CSK(I 1.9391—10 7.9501—09 1.9391—10 1.1361—09

LIED 1.4961—10 1.4961—10

NICERL 1.7191—10 2.0461—10 1.7191—10 2.9231—11

SZLHWX 3.3001—10 3.3001—10
SILVER 5.5311—12 5.5311—12

BEEP 6.6631—09 4.5571—12 6.6631—09 6.5111—13

PATHWAY RISK —> 4.6231—08 6.6041-09

SOIL

RECEPTOR NUMBER 6

70 YEARS 10.0 151.2.5
POLLUTANT DOSE RISK DOSE RISK

ANTD(O 2.2451—10 3.2071—11

3.7991—10 3.6981—09 5.4271—11 1.1631—10
BARIUM 3.0001—10 4.2861—11

BERYLL 2.2665—12 3.2381—13

CADMID 3.6981—12 8.1401—13

CHRUMI 1.3321—10 1.9031—11

LEAD 1.0271—10 1.4681—11

NIL 1.1811—11 1.4051—11 1,6871—12 2.8671—13
SELHWI 2.2661—10 3.2381—11

SILVER 3.7991—12 5.4271—13

BEEP 9.3591—10 6.4021—13 4.7161—10 4.6081—14

PATHWAY RISK —> 5.7131—09 1.1661—10
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— DRAFT -
*** cARS1!ELL All SITE 12 (TIRE DT. TRAINING AREA 2) *** DATE: 9—13—1988TI): 1:08:01 VERaI0N: 42688

PLANT

RECEPTOR NUR 6
70 YEARS 10.0 YEARS

POLLUTANT 0081 RISK DOSE RISK

ANTIMO 6.4281—09 2.2971—09

AR8X 3.3331—09 5.0001—09 2.8091—09 6.0191—09

BARIUM 6.0151—09 2.7021—09

BERfl.L 1.1141—11 1.6371—11

CADMIU 4.3231—10 9.6761—11

cERafX 1.0311—09 9.6511—10

LEAD 9.5671—10 7.6761—10

NICREL 1.6321—10 1.9421—10 9.3811—11 1.6291—11

SELSKI 3.2051—09 1.8501—09

SILVER 1.9041—10 5.0521—11

BEEP 8.1121—08 3.5481—11 4.9711—08 4.8581—12

PATIWAT RISK —> 5.0251—08 6.0401—09

1181

R11PT0R NV 6
70 YEARS 10.0 YEARS

POLLUTANT DOSE RISK DOSE RISK

ANTfl0 1.2891-12 1.2891—12

AR5I 9.6001—11 1.4401—09 9.6001—11 2.0571—10

BARIUM 1.7231—12 1.7231—12

BERThL 2.4731—13 2.4731—13

CADMIU 2.6511—12 2.6511—12

CSK4X 1.2241—11 1.2241—11

LEAD 2.8921—11 2.8921—11

NICREL 3.1871—11 3.7931—11 3.1871—11 5.4181—12

SILSKI 2.0831—11 2.0831—11

SILVER 6.7201—11 6.7201—11

SEEP 1.5511—09 1.0611—11 1.5311—08 1,5151—12

PATHWAY RISK —> 1.4891—09 2.1271—10
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- DRAFT -
CAB5WELL ASH SITE 12 (FIRE DT. TRAINING AREA 2) *** DATE: 9—13—1988 TI: 1:08:03 VERSION: 42688

DAIRY AND DIET

RECEPTOR NUR 6
70 YEARS 10.0 YEARS

POLLUTANT DOSE P.13K DOSE RISK

3139 2.3501—11 1.6071—14 1.9541—11 1.9101—15

PATHWAY RISK —> 1.6071—14 1.9101—15

DERMZiL (CONTACT Ii/ SOIL)

RZEPTOR NUI.R 6
70 YEARS 10.0 YEARS

POLLUTANT DOSE RISK DOSE RISK

MTfl40 6.6861—11 9.5521—12
ARBHWI 1.1321—10 1.6971—09 1.6161—11 3.4641—11
BARIUM 8.9371—11 1.2771—11
BERYLL 6.7511—13 9.6441—14

CADMIU 1.6971—12 2.4251—13
CHRONI 3.9671—11 5.6671—12

LEAD 3.0601—11 4.3721—12
NIL 3.5171—11 4.1851—11 5.0241—12 8.5411—13
SELANI 6.7511—11 9.6441—12

SILVER 1.1321—12 1.6161—13

BE39 2.78a1—10 1.9071—13 1.4051—10 1.3731—14

PATHWAY RISK —> 1.7391-09 3.5511—11
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- DRAFT -
*** CARS2LL APE SITE 12 (FIRE DT. TP.7aXNXNO AREA 2) * DATE: 9—13—1988 TI: 1:08:03 VERSION: 42688

DRINKING WATER

RECEPTOR NUER 6
70 TEARS 10.0 YEARS

POLLUTART DOSE RISE DOSE RISK

2iTO 5.1522—12 7.3602—13
ARSHWI 8.7192—12 1.3082—10 1.2462—12 1.8682—11

BARIUM 6.8862—12 9.8372—13

BERELL 5.2022—14 7.4312—15

CADMIU 1.3082—13 1.8682—14

CHRONI 3.0572—12 4.3672—13

LEAD 2.3582—12 3.3692—13

NIREL 2.7102—13 3.2252—12 3.8712—14 4.6072—13

SELHWI 5.2022—12 7.4312—13

SILVER 8.7192—14 1.2462—14

BEEP 1.0502—10 7.1842—14 1.5002—11 1.0262—14

PATHWAY RISK —> 1.3412—10 1.9152—11

TEERS MILK
PZTOR NUIR 6

70 YEARS 10.0 YEARS

POLLUTANT DOSE RISK DOSE RISK

BEEP 5.9162—08 4.0472—11 9.5692—08 9.3502—12

PATHWAY RISK —> 4.0472-11 9.3502-12
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-DRAFT—
*** CARSWELL API SITE 12 (PIER DEPT. TRAINING AREA 2) *** DATE: 9—13—1988 TI): 1:08:04 VERSION: 42688

RISK TABLE FOR RECEPTOR : 6

PATHWAY

POLLUTANT INHALATION SOIL PLAN? FISH DAIRT OEPQL WATER HU)OiZl MILE TOTAL

BENZER 7.1911—09 0.0001+00 0.0001+00 0,0001+00 o.oooz+oo 0.0001+00 0.0001+00 0.0001+00 7.1911—09

CELORO 4.9391—11 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 4.9391-.il

DCI 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00

MC 1.9191—09 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 1.9191—09

TETRAC 2.7781—12 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 2.7781—12

TRXCZ 1.5181—10 0.0001+00 0.0O0+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 1.5181—10

VC 1.0211—09 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 1.0212—09

ARSENI 2.7661—08 5.6981—09 5.0001—08 1.4401—09 0.0001+00 1.6971—09 1.3081—10 0.0001+00 8.6621—08

BERILL 2.7722—11 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 2.7721—11

CABMIT 5.0611—11 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 5.0611—11

HRCMI 7.9301—09 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 7.9501—09

NXOERL 2.0461—10 1.4051—11 1.9421—10 3.7931—11 0.0001+00 4.1851—11 3.2251—12 0.0001+00 4.9581.10

cHLORD 0.0001+00 0.0001+00 0.0001+00 0,0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00

1212 4.5511—12 6.4021—13 3.5481—11 1.0611—11 1.6071—14 1.9071—13 7.1841—14 4.0471—11 1.1201—10

H(A)A 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00

1(2)2 0.0001+00 0.0001+00 0.0002+00 0.0002+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00

TOTAL — 4.6231—08 5.7131—09 5.0251—08 1.4891—09 1.6071—14 1.7391—09 1.3412—10 4.0471—11 1.0561—07

*** TOTAL 10.0 IR RISK — 1.3041—08 ***

*** TOTAL 70.0 TE RISK —> 1.0561-07 ***
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- DRAFT —

*** CJI2$I1LL ATE SITE 12 (JIll DEPT. TRAINING ARiA 2) DATE: 9—13—1988 Tfl: 1:09:06 TER.SION: 4268$

Pollutant Inhalation Inhalation Safety Ingestion Iing.mtion Safety
Exposure 7DI Factor Exposure ADI Factor

BZZN 2.772-07 1.901—02 6.871+04 0.001+00 1.901—02 0.002+00
c.ORO 6.101—10 1.001—02 1.641+07 0.002+00 1.002—02 0.002+00
Dcl 0.001+00 2.702—03 0.001+00 0.002+00 2.702—03 0.002+00
MC 1.161—06 6.001—02 5.161+04 0.001+00 6.002—02 0.002+00
TETRAC 1.631—09 2.001—02 1.222+07 0.002+00 2.002—02 0.002+00

TOLUIN 5.291—07 1.501+00 2.841+06 0.002+00 3.002—01 0.002+00
lAId 3.301—09 2.461—02 7.451+05 0.002+00 2.462—02 0.001+00
VC 4.091—08 1.301—03 3.191+04 0.002+00 1.302—03 0.002+00
ANTIMO 3.211—10 4.001—04 1.222+06 6.731—09 4.002—04 5.952+04

ARSENI 5.331—10 1.701—03 3.071+06 3.932—09 1.702—03 4.322+05

SARIUN 4.372—10 1.402—04 3.201+05 6.412—09 5.102—02 7.952+06

BERYLL 3.302—12 5.001—04 1.521+08 2.042—11 5.002—04 2.452+07

C7sDNIJ 8.301—12 2.901—04 3.501+07 4.432—10 2.902—04 6.332+05

CTEOMX 1.941—10 5.001—03 2.581+01 1.221—09 5.002—03 4.102+06

LEAD 1.301—10 4.301—04 2.871+06 1.122—09 1.402—03 1.232+06

NICEEL 1.721—10 1.001—02 5.822+07 1.822—09 1.001—02 5.502+06

SEL1NI 3.301—10 1.002—03 3.031+06 3.531—09 3.002—03 8.512+05

SILVER 5.532—12 3.001—03 3.421+08 2.631—10 3.002—03 1.142+07

CHLORD 0.002+00 5.001—05 0.001+00 0.001+00 5.001—03 0.002+00

3129 6.662—09 2.001—02 3.001+06 1.572—07 2.002—02 1.272+03

B(A)A 0.002+00 2.701—05 0.002+00 0.001+00 2.702—05 0.002+00

B(A)P 0.0024.00 2.701—05 0.001+00 0.002+00 2.702—05 0.002+00

LLUTANT - Pollutant idetjfi.r
IUUALAIION EXPOSURE - Exposur. through inhalation of pollutant
INHALATION ADI - Inhalation Acc.ptabl. Daily Intak.
INHALAX0N SAFZTT FACTOR - ADI divided by exposure
tNGESTION EXPOSURE - Exposure through all pathway. other than inhalation
INGESTION 7sDI - Ingestion Accuçltabl. Daily Intak.

INGESTION SAPETI FACTOR - ADI divided by exposure
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INUALATIO1I

RECIPTOR NUMBER 7

70 11.12$ 10.0 11.125

POLLUTERT 0051 RISE DOSE RISE

22*8312 1.1312—09 2.9422—10 1.1312—08 4.2021—11

CIX.ORO 2.4941—11 2.0202—12 2.4942—11 2.8862—13
*IC 4.7571—08 7.8491—11 4.7572—08 1.1212—11
TETRAc 6.6861—11 1.1372—13 6.6862—11 1.6242—14
TOWEN 2.1601—08 2.1602—08

TRIcE 1.3301—09 6.2102—12 1.3501—09 9.8711—13
VC 1.6711—09 4.1792—11 1.6712—09 3.9691—12
M4T8O 1.3371—11 1.3371—11

.1252*81 2.2631—11 1.1312—09 2.2631—11 1.6162—10
BARIUM 1.7873—11 1.7972—11

BIRILL 1.3501—13 1.1341—12 1.3301—13 1.6202—13

CADNIU 3.3941—13 2.0711—12 3.3941—13 2.9381—13

CSEUMI 7.9331—12 3.2322—10 7.9332—12 4.6462—11

LEAD 6.1201—12 6.1202—12

NICSEL 7.0331—12 8.3692—12 7.0331—12 1.1961—12

SZL12X 1.3501—11 1.3502—11

SILVER 2.2631—13 2,2631—13

BlIP 2.7261—10 1.9642—13 2.7262—10 2.6632—14

PATHWAY RISK —> 1.8912—09 2.7021—10

SOIL

RZZPTOR NU 7
70 12.12.5 10.0 YEARS

POLLUTANT DOSE RISK DOSE RISK
ANTINO 9.1832—12 1.3122—12
.12.5121 1.5341—11 2.3311—10 2.2201—12 4.7571—12
BARIUM 1.2271—11 1.7531—12
BERYLL 9.2721—14 1.3252—14
CADMIU 2.3311—13 3.3302—14
CSEONI 5.4481—12 7.7932—13
LEAD 4.2031—12 6.0041—13
NICSEL 4.8302—13 3.7491—13 6.9002—14 1.1732—14
311.2*11 9.2721—12 1.3252—12
SILVER 1.3541—13 2.2202—14
HElP 3.9291—11 2.6192—14 1.9291—11 1.8851—15

PATHWAY RISK —> 2.3371—10 4.7712-12
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*** CARSWELL AYE SITE 12 (TIRE DT. rmi'j AREA 2) *** DATE: 9—13—1988 TI): 1:08:19 VERSION: 42688

PLANT

RZCZTOR Nt3IZR 7
70 YZAP.S 10.0 YEARS

POLLUTANT DOSE RISK DOSE RISK

ANTIMO 2.6301—10 9.3961—11

AP.S1X 1.3641—10 2.0451—09 1.1491—10 2.4621—10

BARIUM 2.4611—10 1.1051—10

BERYLL 7.0111—13 6.6951—13

CAD,UU 1.7691—11 3.9581—12

CHR4I 4.2191—11 3.9481—li

LEAD 3.9141—11 3.1401—11

NZcUI. 6.6731—12 7.9441—12 3.9201—12 6.6631—13

S1L1I 1.3111—10 7.3671—11

SILVER 7.7871—12 2.0671—12

BZ 3.3181—09 2.2701—12 2.0341—09 1.9871—13

PATEWAY RISK —> 2.0561—09 2.4711—10

FISH
P1TOR NU 7

70 YEARS 10.0 lIARS

POLLUTANT 0051 RISK DOSE RISK

AN?DIO 1.2891—12 1.2891—12

AR$4I 9.6001—11 1.4401—09 9.6001—11 2.0571—10

BARIUM 1.7231—12 1.7231—12

BIRILL 2.4731—13 2.4731—13

CADMIU 2.6511—12 2.6511—12

CSK4I 1.2241—11 1.2241—11

LEAD 2.8921—11 2.8921—11

NIcREX. 3.1871—11 3.7931—11 3.1871—li 5.4181—12

S1LWI 2.0831—11 2.0831—11

SILVER 6.7201—11 6.7201—11

BE 1.5511—08 1.0611—11 1.5511—08 1.5151—12

PATHWAY RISK —> 1.4891—09 2.1271—10
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DAIRY AND BE

RECEPTOR NtJ)ER 7

70 TEARS 10.0 YEAR$

POLLUTANT DOSE RISK DOSE RISA

BEEP 2.3501—13. 1.6071—14 1.9541—11 1.9101—15

PATHWAY RISK —> 1.6071—14 1.9101—15

DERNAL (CONTACT W/ SOIL)
RECEPTOR NU)R 7

70 YEARS 10.0 TEARS

POLLUTANT DOSE RISK DOSE RISK

ANTDO 2.7351—12 3.9081—13

AR$HWI 4.6291—12 6.9431—11 6.6131—13 1.4171—12

BARIUM 3.6561—12 5.2231—13

BERELL 2.7621—14 3.9451—15

CADMIU 6.9431—14 9.9191—15

CERONI 1.6231—12 2.3181—13

LEAD 1.2321—12 1.7881—13

NICPEL 1.4391—12 1.7121—12 2.0551—13 3.4941—14

SELEPI 2.7621—12 3.9451—13

SILVER 4.6291—14 6.6131—15

BEEP 1.1401—11 7.8011—15 3.7461—12 3.6151—16

PATHWAY RISK —> 7.1151—11 1.4531—12

J—31



- DRAFT —

** CAR$I!ELL AFS SITE 12 (FIRE DAT. TRAINING AREA 2) *** DATE: 9—13—1988 Tfl: 1:00:22 VERSION: 42688

DRINXXNG WATER

PZEPTOR NU)1R 7

70 ZERRO 10.0 lEAKS

POLLUTANT DOSE RISK DOSE RISE

ANTfl4O 5.1521—12 7.3601—13

AR$I 8.7191—12 1.3081—10 1,2461—12 1.9681—11

BARIUM 6.8861—12 9.8371—13

BERILL 5.202Z—14 7.4311—13

CADMIU 1.3081—13 1.8681—14

CSKONI 3.0571—12 4.3671—13

LEAD 2.3381—12 3.3691—13

WICREL 2.7101—13 3.2231—12 3.8711—14 4.6071—13

SILERI 5.2021—12 7.4311—13

SILVER 8.7191—14 1.2461—14

BEEP 1.0301—10 7.1841—14 1.5001—11 1.0261—14

PATHWAY RISK —> 1.3411—10 1.9151—11

)THEPS MILK

RECEPTOR NuIgR 7
70 YEARS 10.0 YEARS

POLLUTANT DOSE RISK DOSE RISK

BEEP 1.0901—08 7.4551—12 2.3581—08 2.3041—12

PATHWAY RISE —> 7.4551—12 2.3041—12
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CARSWILL 1.13 SITH 12 (FIRl DT. TRAINING ARiA 2) *** DATI: 9—13—1988 TIMA: 1:08:22 VERSION: 42688

RISE TARLE FOR RECEPTOR : 7

PATHWAY

POLWTANT INHALATION 3011. PLANT FISH DAIRY DIPIQ.L WA HUMAN MIt1 TOTAL
BENZHW 2.9423—10 0.0003+00 0.0003+00 0.0001+00 0.0001+00 0.OOol+00 0.0001+00 0.0001+00 2.9421—10

CHLORO 2.0203—12 0.0003+00 0.0001+00 0.0001+00 0.0001+00 0.0003+00 0.0003+00 2.0203—12

DCI 0.0003+00 0.0001+00 0.0003+00 0.0003+00 0.0001+00 0.0003+00 0.0003+00 0.0003+00 0.0001+00

MC 7.8493—11 o.oool+oo o.oool+oo o.oool+oo 0.0001+00 0.0001+00 0.0003+00 0.0003+00 7.8493—11

TETRAC 1.1373—13 0.0003+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0003+00 0.0003+00 1.1373—13

TRICE 6.2101—12 0.0003+00 0.0003+00 0.0003+00 0.0003+00 0.0001+00 0.0003+00 0.0003+00 6.2101—12

VC 4.1791—11 0.0003+00 0.0001+00 0.0001+00 0.0003+00 0.0001+00 0.0001+00 0.0001+00 4.1791—11

1.RSHWI 1.1311—09 2.3313—10 2.0451—09 1.4401—09 0.0001+00 6.9431—11 1.3081—10 0.0003+00 5.0501—09

IXRYI.L 1.1341—12 0.0003+00 0.0001+00 0.0001+00 0.0001+00 0.0003+00 0.0001+00 0.0001+00 1.1341—12

CADMIU 2.0711—12 0.0003+00 0.0001+00 0.0001+00 0.0003400 0.0001+00 0.0001+00 0.0003+00 2.0713—12

CHROMX 3.2521—10 0.0001+00 0.0001+00 0.0003+00 0.0003+00 0.0003+00 0.0001+00 0.0001+00 3.2521—10
NIcHW.L 8.3691—12 5.7481—13 7.9443—12 3.7931—11 0.0001+00 1,7121—12 3.2251—12 0.0001+00 5.9751—11

CELORD 0.0003+00 0.0001+00 0.0003+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0003+00 0.0001+00

BEEP 1.8641—13 2.6193—14 2.2701—12 1.0611—11 1.6073—14 7.8011—15 7.1843—14 7.4551—12 2.0641—11
3(A)A 0.0001+00 0.0003+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00
8(A)P 0.0001+00 0.0003+00 0.0003+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00

TOTAL — 1.8911—09 2.3373—10 2.0561—09 1.4891—09 1.6071—14 7.1151—11 1.3413—10 7.4551—12 5.8823—09

* TOTAL 10.0 YR RISK —> 7.5761—10 ***

TOTAL 70.0 YR P.15K —> 5.8823—09 ***

J—33



-DRAFT—
CAS1IELL AFE SITE 12 (FIRE DEPT. TRAINING AREA 2) *** DATE: 9—13—1988 TD: 1:08:24 VIRSION: 42688

Pollutant Inhalation Inhalation Sal.ty Ing..tion Iing..ticn Saf.ty
Na. Expeaur. ADI Factor Exposur. ADI Factor

BEPZEN 1.131—08 1.901—02 1.681+06 0.001+00 1.901—02 0.001+00
CELORO 2.491—11 1.001—02 4.011+08 0.001+00 1.001—02 0.001+00
DCI 0.001+00 2.701—03 0.001+00 0.001+00 2.701—03 0.001+00

MC 4.761—08 6.001—02 1.261+06 0.001+00 6.001—02 0.001+00

TETRAC 6.691—11 2.001—02 2.991+08 0.001+00 2.001—02 0.001+00

TOLUEN 2.161—08 1.301+00 6.941+07 0.001+00 3.001—01 0.001+00

TPICI 1.351—09 2.461—02 1.821+07 0.001+00 2.461—02 0.001+00

VC 1.671—09 1.301—03 7.781+05 0.001+00 1.301—03 0.001+00

MITINO 1.341—11 4.001—04 2.991+07 2.812—10 4.001—04 1.421+06

ABSINI 2.261—11 1.701—03 7.511+07 2.612—10 1.701—03 6.511+06

BARIUM 1.791—11 1.401—04 7.831+06 2.712—10 5.101—02 1.881+08
BERTLI. 1.351—13 5.001—04 3.701+09 1.121—12 5.001—04 4.461+08

CADUIU 3.391—13 2.901—04 8.541+08 2.081—11 2.901—04 1.401+07

CERUMI 7.931—12 5.001—03 6.301+08 6.461—11 5.001—03 7.731+07

LEAD 6.121—12 4.301—04 7.031+07 7.591—11 1.401—03 1.851+07

NIcBEL 7.031—12 1.001—02 1.421+09 1.081—10 1.001—02 9.291+07

RELINE 1.351—11 1.001—03 7.411+07 1.691—10 3.001—03 1.771+07

SILVER 2.261—13 3.001—03 1.331+10 7.531—11 3.001—03 3.991+07
C.ORD 0.001+00 5.001—05 0.001+00 0.001+00 5.001—05 0.001+00
BEEP 2.731—10 2.001—02 7.341+07 2.991—08 2.001—02 6.691+05

B(A)A 0.001+00 2.701—05 0.001+00 0.001+00 2.701—05 0.001+00

B(A)P 0.001+00 2.701—05 0.001+00 0.001+00 2.701—05 0.001+00

POLLUTANT - Pollutant id.ntifi.r
INUALAIION E0SURZ - Expe.ur. through inhalation of pollutant
INEALAIION ADI - Inhalation Acc.ptAbl. Daily Intak.
INUALATION SAFETY FACTOR - ADI diirid.d by .xpo.ur.
INGESTION EEPOSURE - Expo.ur. through ail pathway. eth.r than inhalation
INGESTION ADI - Ing..tion Acc.ptabl. Daily Intak.
INGESTION SAFETY FACTO - ADI d.tvid.d by .xpo.ur.
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*** CA3SIZLL ATB SITE 12 (TIPE DEPT. TRIDfl ARZk 2) *** DATE: 9—13—1988 TINI: 1:08:26 VERSION: 42688

XDS3M TOTAL 10.00 'fR RXSX —> 1.30E—08

)X1MUH TOTAL 70.0 R RXSK —> 1.0 6Z-07
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R-RAM TERMS

Pathway Variables

General

Risk Threshold for Level of risk below which the population

Burden Calc. burden is not calculated.

Body Weight Average weight of people in the study group

(kg).

Alternate Exposure Period Length of exposure (in years) to emitted

pollutants. R-RAM assumes a 70-year exposure

period; however, an alternate exposure period

can be set manually and the program will

assess risks based on a different length of

exposure in addition to the 70-year period.

Respiration

Respiration Rate Total volume (in cubic meters) of air

breathed per day.

Particle Correction Percentage of particles entrained in the

respiratory tract.

Soil

Mixing Depth Depth (in meters) to which pollutants

penetrate the soil through leaching and

tilling.
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R-RAM TERMS (Cont.)

Soil

Soil Consumption, 70 Years Amount of soil ingested by the average

individual in kg/day over a 70-year period.

Soil Consumption, Amount of soil ingested by individual in

Alternate Years kg/day over an alternate exposure period.

Plant

Rec. # Used as Farm The number assigned to a given receptor area

designated for use as a farm. If the input

is 0, the site where produce is grown is

receptor-specific, e.g., from backyard

gardens.

Interception Fraction The fraction of a plant's total surface area

which is oriented such that it can receive

deposition of airborne particles.

Elimination Constant The inverse half-life of pollutants in plant

tissue.

Days Exposed The number of days plants are exposed to

pollutants before harvest.

Edible Crop Density The amount of edible plants grown per area
3

of farmland (in kg/rn ).
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R-RAM TERMS (Cont.)

Plant (cont.)

Cleaning Efficiency The fraction of particles deposited on a

plant which actually penetrate its surface.

Cleaning Efficiency — Plant Concentration ÷

Surface Concentration.

Plant Consumption The average amount of plants grown in the

study area that are eaten by individuals in

the study population (in kg/day).

Root Vegetable Consumption The average amount of root vegetables grown

in the study area that are eaten by

individuals in the study population (in

kg/day).

Fish

Rec. Used as Water Body Number of the receptor designated for use as

a fishable water source.

Rec. Used as Runoff Number of the receptor designated as the area

for runoff to the fishable water source.

Water Surface Area The surface area (in square meters) of the

fishable water source.

Water Flow Rate The total flow rate of fishable water source

(kg/day).

Sediment Flow Rate The total flow of sediment in fishable water

source (kg/day).
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&-RAM TERMS (Cont.)

Fish (cont.)

Deposition Period Water retention time in days.

Fish Consumption Intake of fish grown in fishable water source

by individuals in study population (g/day).

Dairy and Beef

Rec # Used as Dairy Number of the receptor designated for use as

Pasture a dairy pasture (for grazing).

Rec # Used as Dairy Number of the receptor designated for use as

Feedlot a dairy cattle feedlot (for confined

consumption of fodder).

Fraction of Dairy Feed Percentage of time dairy cattle graze.

from Crazing

Bioconcentration Factor Factor relating concentration of pollutant in

for Milk dairy cattle to concentration in milk.

Rec. # Used as Beef Number of the receptor designated for use as

Pasture a beef cattle pasture (for grazing).

Rec. Used as Beef Number of the receptor designated for use as

Feedlot as a beef cattle feedlot (for confined

consumption of fodder).

Fraction of Beef Feed from Percentage of time beef cattle graze.

Grazing
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R-RAM TERMS (Cont.)

Dairy and Beef (Cont.)

Bioconcentration Factor Factor relating concentration of pollutant in

for Beef beef cattle to concentration in edible meat.

Cattle Inhalation Rate Breathing rate of dairy and beef cattle

(m3/day).

Fodder Exposure Period Length of time a mass of cattle feed (fodder)

is exposed to air (hours).

Fodder Surface Area Surface area of feed (fodder) exposed to

deposition processes (m2/day).

Quantity of Fodder Exposed Total quantity of fodder exposed to

deposition processes in one day (kg).

Water Surface Area The surface area of water in a cattle

watering tank (m2).

Water Residence Time The length of time water sits in a watering

tank (hours).

Water Quantity in Water The mass of water in a cattle watering tank

Tank (kg).

Milk Production Rate The mass of milk (fat adjusted) produced by

dairy cattle in the study area which is

consumed by people in the study area

(kg/day).
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R-RAM TERMS (Cot-it.)

Dairy and Beef (Cont.')

Cattle Body Weight The average weight of cattle in the study

area (kg).

Grass Interception The fraction of the surface area of grass

which is oriented such that it can receive

deposition of airborne particles.

Grass Density The density of grass consumed by cattle

(kg/rn2).

Grass Consumption rate The mass of grass consumed by cattle each day

(kg/day) -

Soil Consumption The mass of soil consumed by cattle while

grazing (kg/day).

Water Consumption Rate The amount of water consumed by cattle each

day (kg/day).

Fodder Consumption Rate The mass of fodder consumed by cattle each

day (kg/day).

Beef Consumption The average amount of locally-produced beef

products consumed by individuals in the

study population (kg/day).

Milk Consumption The average amount of locally-produced dairy

products consumed by individuals in the

study population (kg/day).
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R-RAM TERMS (Cont.)

Dermal

Skin Surface Area The mean surface area of skin exposed to

deposition (cm2).

Dust on Skin The average mass of dust deposited on skin

surface area per day (mg/cm2/day).

Mother's Milk

Female Fat Content The average amount of fat in breast-feeding

women in the population (kg).

Infant Milk Consumption The average amount of mother's milk consumed

by nursing infants each day (ml/day).

Infant Body Weight The average weight of nursing infants in the

population (kg).

Drinking Water

Rec. # Used as Reservoir Number of the receptor designated for use as

a drinking water source.

Reservoir Surface Area The surface area of an above-ground drinking

water source (m2).

Water Reservoir Outflow The flow rate of a drinking water source

(kg/day).

Drinking Water Consumption The average amount of water consumed by

individuals in the study population (kg/day).
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R-RAM TERNS (Cont.)

Pollutant Specific Data

Symbol Pollutant identificaiton.

Ingestion Pot. Pollutant ingestion cancer potency slope

(mg/kg/day).

Inhalation Pot. Pollutant inhalation cancer potency slope

(mg/kg/day).

Biocoric. A factor relating the concentration of a

pollutant in water to its concentration in

fish.

Root The Root Uptake factor, which relates the

concentration of a pollutant in soil to its

concentration in plant tissue.

Class Exposure Class. "M" designates mass weighted

deposition flux; "A" designates area weighted

deposition flux.

Elimination Rate Data

Symbol Pollutant identification.

Soil The elimination rate constant of a pollutant

from soil.

Animal The elimination rate constant of a pollutant

from cattle.
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R-RAM TERMS (Cont.)

Elimination Rate Data (Cont.)

Mother's Milk The elimination rate constant of a pollutant

from nursing mothers' bodies.

PoDulations of Receitors

Receptor Location of impact.

Population The total number of individuals residing in a

defined receptor location.

Unit Concentrations and

DeDosition Fluxes

Source Identification of an air emissions source.

Receptor Location of impact.

Unit Conc. Ground level concentration flux of an emitted

pollutant (jg/m3/g/s).

Area Dep. The area-weighted, unit emission rate

deposition flux (j.tg/m2/s/g/s).

Mass Dep. The mass-weighted, unit emission rate

deposition flux (Jhg/m2/s/g/s).
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R-RAM TERMS (Cont.)

Emission Rates

Source Identification of an air emissions source.

Pollutant Pollutant identification.

Emission Rate Rate at which pollutant is emitted to the air

by a specified source (g/s).

Gastrointestinal Factors

Symbol Pollutant identification.

Inhale The fraction of a pollutant in the air which

is absorbed following inhalation by humans.

Soil The fraction of a pollutant in the soil which

is absorbed following ingestion of soil by

humans.

Plant The fraction of a pollutant in plants which

is absorbed following ingestion of plants by

humans.

Fish The fraction of a pollutant in fish which is

absorbed following ingestion of fish by

humans.

D & B The fraction of a pollutant in dairy and beef

products which is absorbed following

ingestion of dairy and beef products by

humans.
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R-RAM TERMS (Cont.)

Gastrointestinal Factors (Cont.)

Dermal The fraction of a pollutant in soil/dust

which is absorbed during contact with human

skin.

Water The fraction of a pollutant in water which is

absorbed following ingestion of water by

humans.

Milk The fraction of a pollutant in mother's milk

which is absorbed following ingestion of

mother's milk by infants.

Tissue Absorption efficiency of 'plant tissue.

Acceptable Daily Intakes

Pollutant Pollutant identification.

Inhalation ADI Acceptable daily intake for inhalation of a

pollutant (mg/kg/day).

Ingestion ADI Acceptable daily intake for ingestion of a

pollutant (mg/kg/day).
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COO?lQN

FRANCIS J. SMITH

EDUCATION:

M.S., Sanitary Engineering, Massachusetts Institute of Technology. 1954.

B.S., Civil Engineering, University of Michigan, 1950.

EXPERIENCE:

Senior Program Manager, Research and Engineering Operations, Radian Corpora-
tion, McLean, VA, 1985—Present.

Program Manager, Research and Engineering Operations. Radian Corporation,
McLean, VA. 1981—1985.

Senior Associate, Occupational Health and Safety and Environmental Engineer-
ing, A.T. Kearney Management Consultants, Alexandria. VA. 1980—1981.

Acting Chief Environmental Planning. Logistics and Engineering. Headquarters
USAF. Washington, DC, 1979—1980.

Chief Environmental Policy, Logistics and Engineering, Headquarters USAF,
Washington. DC, 1976—1979.

Director Environmental Protection, Air Force Systems Command (AFSC), Andrews
Air Force Base, MD, 1972—1976.

Chief Bioenvironmental Engineering, Headquarters Pacific Air Force, Hickam Air
Force Base, HI, 1968—1972.

Similar assignments at Headquarters Alaskan Air Command, Headquarters Tactical
Air Command, and at Subcommands of Strategic Air Command, 1951—1968.

Junior Industrial Waste Engineer, Lederle Division, American Cyanamide, Pearl
River, NY, 1950—1951.

FIELDS OF EXPERIENCE:

Mr. Smith has had 35 years experience in all aspects of environmental engi-
neering. This experience ranges from carrying out the routine environmental
and occupational health operations at individual installations to running the
environmental activities of a major federal agency. He is a registered Pro-
fessional Engineer. Certified Industrial Hygienist, Certified Safety Prof es—
sional and is a Diplomate of the American Academy of Environmental Engineers.

He has been the contract program manager for two prime contracts which Radian
has with the USAF. Both are multi—million dollar efforts; one has had a total
of 29 delivery orders and the other has had 18 thus far. The work has been
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varied but has strongly emphasized hazardous waste site investigations (USAF
Installation Restoration Program (IRP) Phase II). Work has been conducted at
13 USAF installations under this contract.

Mr. Smith is program manager for the confirmation study of the Marine Corps
Training Base at Quantico, Virginia. It is the second phase of the Navy
Assessment and Control of Installation Pollutants (NACIP) program for the
base. This phase includes three areas: verification of the existence/absence
of groundwater contamination; further characterization, if needed; and prepa-
ration of remedial plans and specifications.

He was the program manager on the Air Force Engineering and Services Center
basic ordering agreement. Four TJSAF IRP Phase I record searches were con-
ducted under this contract. He was also the program manager for the prepara-
tion of a hazardous waste management plan, SPCC and other related environnien—
tal plans for a Naval Air Station. He manages a subcontract with a major

architect—engineer firm for the provision of analytical and technical services
in support of groundwater investigations.

He is a section manager in the Solid and Hazardous Waste Management Business
Unit of the Research and Engineering Division. Mr. Smith assists the Radian
staff in the identification of business opportunities across the seven busi-
ness units that comprise Radian services. In addition, he coordinates all
Radian business with DOD in the environmental and occupational health areas.
He also participates in the marketing of Radian services to federal agencies
and trade associations.

Since retiring from the USAF, Mr. Smith has been involved in a variety of
projects including both environmental and health work. His emphasis has been
on hazardous waste. These activities have included: quality review of
reports; health and safety evaluation of a cement plant seeking permits to
burn chemical wastes; a draft environmental impac.t statement (EIS) on the
thermal destruction of chemical wastes; review of the treatment of photo-
graphic chemical manufacturing wastes; groundwater contamination studies; RCRA
impacts; and an R&D study of truck tire noise for the National Highway Safety

Transportation Agency.

He was the Certified Industrial Hygienist (CIH) and an environmental consul-
tant for A.T. ICearney Management Consultants. In addition to the routine
occupational safety and health activities he specialized in the interpretation
and response to the EPA RCRA regulations.

For three of the last four years in his assignment with Headquarters USAF, he
was responsible for air, land, and water pollution management programs. This
included programming an average of $19 million per year. Also included were:
the implementation of RCRA; the initial USAF Installation Restoration Program
(IRP, equivalent to CERCLA—Superfund); management of 17 million acres of
natural resources; and the National Environmental Policy Act (NEPA) environ-
mental impact analysis program. In addition to these activities, he assumed
responsibility for one year for all of Enviromental Planning. This included:
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comprehensive base planning; the Air Installation Compatibility Use Zone plans
for acquiring or regulating land use near bases with high noise or accident
potential; and the development of environmental methodologies.

At the Air Force Systems Command, Mr. Smith organized an office to address
effects of the federal environmental laws on the Research, Development and
Acquisition programs. (This office was the highest level environmental activ-
ity ever established at a USAF major command.) He directed the preparation of
almost all of the EIS's issued by the USA in this period. He was an expert
witness for the federal government. One was a suit over the health hazards
associated with the siting of new type radar stations in California and
Massachusetts. The other pertained to an EIS for new facilities in Colorado.
Additionally, he was responsible for advising on the industrial hygiene and
environmental needs of Government Owned Contractor Operated (GOCO) industrial
plants.

During his assignment to the Pacific Air Force, Mr. Smith provided environ-
mental and industrial hygiene guidance to USAF activities in Korea, Japan,
Taiwan, Vietnam, Thailand, Philippine Islands, Guam, Trust Territories, and
Hawaii. This included the traditional areas of sanitary engineering (water
supply, treatment, and distribution; waste collection, treatment, and dis-
posal; and pest control). It also included more modern problems, such as
LASER equipment calibration, maintenance, and use; handling of large volumes
of herbicides noise control; industrial hygiene; heat and cold extremes;
decontamination and 'quarantine of equipment to prevent introduction of foreign
fauna or flora into the U.S. from Asia. For four years, Mr. Smith was a
member of the United States delegation to the South East Asia Treaty Organiza-
tion (SEATO) Military Committee. He represented the U.S. with regard to public
health engineering policies. Mr. Smith also evaluated USAF civic action
programs to provide basic water and waste disposal to rural Thai villages.

Other USAF assignments in various commands provided environmental engineering
and industrial hygiene support for the combat Air Force. Many of the previ-
ously mentioned activities were carried out as well as support for the current
priority preventive medical activities. Some examples of the latter would be:
defense against accidental release or delivery and use of chemical agents;
improved water treatment plant operations; improved wastewater facilities and
operations; conversion of dumps to sanitary fills; substitution of less toxic
materials; and engineering control of working exposures.

CERTIFICATIONS/REGISTRATIONS AND PROFESSIONAL SOCIETIES:

Certified Industrial Hygienist by the American Board of Industrial Hygiene,
1971, No. 690

Certified Safety Professional by the Board of Safety Professionals of the
Americas, 1972, No. 2103

Registered Professional Engineer, State of Massachusetts, 1963, No. 19021
Diplomat. American Academy of Environmental Engineers. 1980.
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American Industrial Hygiene Association (National and Baltimore—Washington)
American Conference of Government Industrial Hygienists
National (and Maryland) Society of Professional Engineers
American Academy of Industrial Hygiene
American Academy of Environmental Engineers
American Defense Preparedness Association

Society of Military Engineers
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NELSON H. LUND

EDUCATION:

M.P.H., Environmental Health and Engineering. University of Minnesota. Minne-
apolis, MN, 1965.

B.S., Civil Engineering, Michigan Technological University, Houghton, MI.
1960.

Graduate (Professional Military Degree), U.S. Army Command and General Staff
College, Ft. Leavenworth, KS, 1972.

EXPERIENCE:

Currently is Program Manager for several Department of Defense projects. As
Program Manager he has ultimate responsibility to insure that the environ-
mental projects for the Army, Navy, and Air Force are completed on time,
within budget and to the government's complete satisfaction. He currently
manages a comprehensive $3.7 million environmental program for the Omaha
District, Corps of Engineers on behalf of the U.S. Air Force Tactical Air
Command. He recently managed a U.S. Navy project to prepare a Hazardous Waste
Management Plan and Spill Prevention, Control, and Countermeasure Plan at a
large Naval Air Station/Army Depot complex. In addition he is currently the
Assistant Program Manager for the U.S. Air Force Occupational Environmental
Health Laboratory sponsored Installation Restoration Program being performed
at several Air Force bases.

Other work at Radian has included involvement in a project to clean up a
20—acre site contaminated with pesticide. Mr. Lund participated in the
complete project from initial field sampling, through the RI/FS, and concluded
with his work as site engineer and construction manager during site cleanup.
He has also prepared RCRA Part B closure and post closure plans for major
refineries. Mr. Lund also completed design plans and specifications for an
indoor hazardous waste containment facility.

Mr. Lund joined Radian Corporation in July 1984 after completing 24 years on
active duty as an Environmental Engineering Program Manager with the U. S.
Army. He is intimately familiar with governmental procedures and worldwide
complex environmental issues.

In his last position with the Army (July 1981—July 1984) before joining
Radian, Hr. Lund was the Program Manager for the Army's Hazardous Waste; Air

Quality; and Water and Wastewater programs. He managed 97 engineers, scien-
tists, technicians, and administrators providing worldwide environmental

quality consultative services to all U.S. Army commands and installations as
well as the Defense Logistics Agency. Services included on—site surveys and
studies, document reviews, preparation of permits and plans, and review/inter-
pretation of sampling data. Areas of specialization were: chemical agent
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demilitarization support and installation restoration to the U.S. Army Toxic
and Hazardous Materials Agency, hazardous and solid waste management, ground-
water monitoring, drinking water and wastewater assessments, air pollution
source surveillance, and ambient air evaluations. Clients received final
reports advising them of their status of compliance with Federal, state, and
local environmental laws. Reports included remedial action measures and
treatability determinations. He also coordinated environmental actions and
trends with senior governmental officials and the public sector. Mr. Lund
controlled an annual budget of $6.7 million, plus an additional $1.2 million
for technical equipment purchases. He also served as the Environmental
Engineer Consultant to the Army Surgeon General.

From August 1978 to July 1981 Mr. Lund was assigned to Headquarters, U.S.

Army, Europe, in Heidelburg, Federal Republic of Germany. where he served as
the Environmental Program Manager for the U.S. Army throughout Europe and the
Middle East. He managed approximately 130 environmental scientists and
technicians at 15 separate locations whose work included water/wastewater
quality surveillance, hazardous/solid waste treatment or disposal, industrial
hygiene monitoring, and environmental noise. In addition, he was responsible
for technical staff supervision of a 34—person environmental engineering
consultant division. That division conducted on—site surveys to determine
environmental compliance with U.S. or German laws. He also prepared quarterly
training programa for engineers and scientists and met frequently with top
U.S. and German government officials regarding environmental laws and future
initiatives.

Before moving to Heidelberg. he was the Environmental Program Manager to the
Commander of Health Services Command at San Antonio, Texas where he managed
installation—level environmental health and engineering initiatives at all
Army installations throughout the U.S. In that capacity, from June 1975 to
August 1978, Mr. Lund managed approximately 480 environmental scientists and
technicians located at 48 separate locations. Those individuals provided
environmental support to their geographical area in the disciplines of water/—
wastewater monitoring, hazardous/solid waste treatment or disposal, air
pollution assessment, and industrial hygiene surveillance. He coordinated
approximately 400 environmental engineering surveys with the Army Environ-
mental Hygiene Agency and its respective clients. Mr. Lund also supervised
the environmental health and engineering curriculum taught at the Army Academy
of Health Sciences, Ft. Sam Houston, Texas.

While with the U.S. Army Environmental Hygiene Agency from July 1982 to June
1975, Mr. Lund was the Program Manager for the Army's Industrial Hygiene
program. He managed 16 engineers and industrial hygienists providing world-
wide industrial hygiene consultative services which encompassed on—site
surveys, studies, and audits. Reports included recommendations to correct
engineering deficiencies and reduce or eliminate possible health hazards. One
major effort involved the in—plant and incinerator studies for the chemical
agent demilitarization program at Rocky Mountain Arsenal, Colorado and later
the Chemical Agent Munitions Disposal System at Tooele Army Depot, Utah. He
also developed guidance for Department of the Army regarding the new
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Occupational Safety and Health Act. He also activated training courses for
Army personnel to achieve proficiency in the conduct of industrial hygiene
audits and assessments. Additionally, he had direct control over an annual
budget of approximately $1 million.

During service with the 3d U. S. Army in Atlanta, Georgia. Mr. Lund was the

Program Manager for environmental engineering operations throughout a 13—state
area. These operations were staffed by approximately 140 environmental
engineers, scientists, and technicians at 14 separate locations, who conducted
water, wastewater, solid waste, and industrial hygiene monitoring and surveil-
lance activities. He also manager a 10—person environmental engineering
consultant service which provided on—site surveys to assess healthhazards and
environmental problems, prepared guidance to ensure compliance with Federal
and state environmental laws, and reviewed plans and specifications for
environmentally related design deficiencies.

Earlier assignments included Program Management of environmental engineering
operations at various locations throughout the U.S., Europe, and Southeast
Asia.

PROFESSIONAL REGISTRATIONS/CERTIFICATIONS/SOCIETIES:

Board Certified by the American Academy of Environmental Engineers.
Board Certified by the International Board of Hazard Control Managers.
Registered Professional Engineer in the states of Texas and Mississippi.
Member of the National Society of Professional Engineers.
Member of the Texas Society of Professional Engineers.
Member of the American Defense Preparedness Association

PUBLICATIONS:

Author and co—author of numerous military publications dealing with environ-
mental engineering and pollution control projects and programs. Prepared
training and doctrinal materials dealing with environmental and industrial
hygiene programs for use by Army personnel. Author and co—author of several
Radian reports dealing with permits, plans, and remedial actions for hazardous
waste sites.
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WILLIAM L. BOETTNER

EDUCATION:

Graduate studies, Geological Sciences, The University of Texas at Austin,
Austin, TX, 1981—83.

LA., Geology-. The University of Texas at Austin, Austin. TX, 1977.

EXPERIENCE:

Program Manager, Radian Corporation, Austin. TX, July 1988—Present.

Project Manager. Radian Corporation, Austin, TX, May 1987—June 1988.

Staff Hydrogeologist. Radian Corporation, Austin. TX. 1986—May 1987.

Hydrogeologist. Radian Corporation. Austin. TX. 1984—1985.

Hydrogeologist. U.S. Geological Survey. Water Resources Division. Austin, TX,
1979—84.

Consulting Geologist, Roswell, New Mexico, 1978—79.

CERTIFICATION: North Carolina Licensed Geologist, No. 719; AIPG Certified
Geological Scientist, No. 7129.

FIELDS OF EXPERIENCE:

As a Program Manager, Mr. Boettner's primary duties are in the fields of
ground—water contamination and underground storage tanks. Earlier.
Mr. Boettner was a Project Manager for Research and Engineering Operations
with primary responsibility for solid and hazardous waste work for Department
of Defense clients. He manages multi—disciplinary programs to ensure that
technical goals are achieved and projects are completed on time, within budget
and to the client's satisfaction. He is currently Program Manager for three
Delivery Orders, totaling about $3 million this year. to provide technical
environmental services to the U.S. Air Force under their Installation Restora-
tion Program. Mr. Boettner is responsible for all aspects of project manage-
ment, including technical design contract administration and client liaison.
The programs that he manages involve large environmental investigations at Air
Force bases throughout the western U.S. The multi—disciplinary investigations
involve surface water, ground water, soil and air contaminant studies.

As a staff hydrogeologist at Radian, Mr. Boettner participated in a broad
range of hydrogeological investigations both as a technical staff member and
in a supervisory capacity. He is responsible for RCRA groundwater permitting
and compliance. He provides technical representation for clients before

regulatory agencies.
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As Project Director for the Phase II, Stage 2 Installation Restoration Program
investigation at Hill AFB. Utah, Mr. Boettner is responsible for technical
planning and management. His duties include technical design and guidance,
contract management, staffing1 scheduling and budget control. This project
involves 25 people from 3 national offices of Radian and a budget in excess of
$800,000. The project includes soil gas studies, groundwater testing and
evaluation, aquifer testing and data analysis in support of remedial planning.

Mr. Boettner served as task leader for an environmental assessment and hydro—
geological investigation of a petroleum pipeline break. He designed and
installed monitor systems to define the extent of the leak.

Mr. Boettuer served as assistant project director for an investigation of the
former site of a town gasifier in the central business district of Austin.
Texas. He designed and conducted the hydrological and geotechnical investiga-
tions which focused on determining the source and extent of residual by-
products of coal gasification. The site contained a coal gasifier plant which
operated from the 1850's to the 1930's. During the project Mr. Boettner
worked on the waste characterization, remediation design, permitting and

regulatory requirements.

As Field Coordinator for the McClellan AFB, Stage 2—3 Installation Restoration
Program, Mr. Boettner's duties included project management. scheduling of
field operations, staffing, subcontractor coordination, and technical liaison
with Air Force personnel. In addition to the role of field coordinator,
Mr. Boettner served as task leader for aquifer testing and evaluation. He was
responsible for the design, installation, execution, and interpretation of the
aquifer test, which involved the installation of 9 observation wells and 2
production wells. The test ran for 2 weeks and the interpretations will be
incorporated into a flow model.

Mr. Boettner served as Project Director for an extensive geotechxiical and
environmental investigation for a commercial client. The investigation
assessed the effectiveness of current waste management practices in protecting

a major ground water system.

Mr. Boettner also served as a Task Leader for an innovative experimental field
test to evaluate the in situ neutralization of a chlorinated camphene pesti-
cide. The project involved using anaerobic microbial action to enhance
natural degradation of pesticide residues under field conditions. The project
continued as a full—scale remediation which resulted in clean—up of the site
and subsequent commercial development.

Mr. Boettrier was the Supervising Geologist for a vapor monitor well installa-
tion program at the Chevron, U.S.A./El Segundo Refinery located in Los Ange-
les, California. The project is an investigation of the potential extent of a
hydrocarbon plume in the subsurface. The installation effort occurred under
intense public and governmental scrutiny and was completed ahead of schedule.
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Mr. Boettner participated as a team member in conducting field investigations
of various hazardous waste sites at McClellan Air Force Base in Sacramento,
California, and Cannon AFB in Clovis, New Mexico. These efforts are part of
the Air Force's Installation Restoration Program (IRP) and involved the
installation of monitoring wells and hazardous waste site soil sampling for
chemical analysis. The results will be used to define the site hydrogeology
and waste site impacts, if any, on the local ground—water system.

While a geologist at the United States Geological Survey. Mr. Boettner re-
searched and developed a two—dimensional finite—difference model for the
computer simulation of the Edwards Limestone Aquifer, a large regional aquifer
in Central Texas. He collected drilling samples and performed aquifer tests
to construct the conceptual framework for the ground—water simulation. Mr.
Boettner presented the results of the computer model and its utility as a
management tool in a Water Resources Investigation report for the U.S. Geo-
logical Survey.

Mr. Boettner conducted a 6—month hydrogeologica]. mapping project for the U.S.
Geological Survey which resulted in a field delineation of the extent of the
Edwards Aquifer in Central Texas. The project developed an in—depth under-
standing of the contribution of the surface water drainage system to the
regional and local ground water system. The final report and maps are
currently being used by state and local, regulatory agencies to manage the
resources of the ground—water system.

In the area of mining hydrology. Mr. Boettner researched and wrote a case
study for the U.S. Bureau of Mines, Bureau of Land Management and the U.S.
Geological Survey on the potential impacts of lignite coal mining on the
hydrologic systems of the state of Texas. The study included both the social
and technical costs associated with such development along with recommenda-
tiOns for development within regulatory guidelines.

During studies on ground—water contamination in the Hueco Bolson Aquifer of El
Paso. Texas, Mr. Boettner discovered the migration of an irrigation leachate
plume. Further studies by Mr. Boettner identified the source and extent of
the contamination problem. The extent of the problem was evaluated through
the installation of monitoring wells both upgradient and downgradient from the
leachate source. Remedial action was recommended and the contamination
problem was neutralized.

As a consulting geologist in New Mexico, Mr. Boettner worked with numerous
ranching and agricultural interests and small communities on studies to
improve the existing ground and surface water sources as well as the installa-
tion of new water development systems.
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TRAINING:

EPA—approved 40—hour course: "Safety at Hazardous Waste Sites." December
1986.

Seminar on "Groundwater Monitoring and Recovery Well Design." February 1987.

HONORARY AND PROFESSIONAL SOCIETIES:

Member, ASTM Committee D.18.21 to Establish Groundwater Standards;
Subcommittee on Well Construction Standards; Subcommittee on Groundwater
Data Collection Standards

National Water Well Association — Division of Ground Water Scientists and
Engineers

Geological Society of America
Austin Geological Society
Member, Renewable Energy Advisory Committee, Austin City Council, 1980—81
Member, Citizens Advisory Task Force on Solid Waste Management for the City of

Austin, Texas, 1983—87
Member, Rural Water Task Force, National Demonstration Water Project 1985—86
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PUBLICATIONS/REPORTS:

Boettner, W.L. and others, "Installation Restoration Program Phase II —
Confirmation/Quantification Stage 2. Vols. 1—14, Radian Corporation. Final
Report to U.S. Air Force, July 1987.

Boettner, W.L. and D.B. Hoisten, "Aquifer Testing and Evaluation. Installation
Restoration Program Phase II — Confirmation/Quantification, Stage 2—3.
McClellan AFB. California," Radian Corporation, Final Report to U.S. Air
Force, August 1986.

Radian Staff, "Installation Restoration Program Phase II — Confirmation/—
Quantification Stage 1, Cannon AFB. New Mexico," Radian Corporation. Austin,

TX, June 1985.

Radian Staff, "Installation Restoration Program Phase II — Confirmation/—
Quantification Stage 1, McClellan AFB, California." Radian Corporation.
Austin, TX, July 1984.

Boettner, W.L. and R.M. Slade, Jr., "Computer Simulation of the Ground—Water
Resources of the Edwards Aquifer in Northern Travis, Williamson and Bell

Counties, Texas," U.S. Geological Suxvey Water Resources Investigation 86—(in
press). June 1986.

Boettner, W.L., "The Hydrology of Lignite Mining in Texas — A Case Study."
U.S. Bureau of Mines, Bureau of Land Management. and U.S. Geological Survey
Special Publication 82—17, August 1982.

Boettuer, W.L. and D.L. White, "Migration of an Irrigation Leachate Plume in
the Hueco Bolson Aquifer. El Paso, Texas," U.S. Geological Survey Administra-
tive Report. September 1981.
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LAWRENCE N. FRENCH

EDUCATION:

M.A., Geological Sciences, University of Texas at Austin, 1979.

B.5., Geological Sciences, University of California at Riverside, 1975.

EXPERIENCE:

Senior Geologist. Radian Corporation, 1985—Present.

Staff Geologist. Radian Corporation, 1979—1984.

Geologist, Sargent & Lundy Engineers. Chicago. IL. 1978—1979.

REGI STRATION/ CERTIFICATION:

Registered Geologist No. 3804, California
American Institute of Professional Geologists, CPGS No. 6307

FIELDS OF EXPERIENCE:

At Radian, Mr. French is involved in a variety of hydrogeologic and geologic
studies. His roles in these studies range from collecting and analyzing
hydrogeologic data, interpreting and reporting results of investigations, to
directing interdisciplinary programs.

While assigned to Radian's Los Angeles office, Mr. French managed the soil
and ground—water investigations at over 60 sites at a large petroleum
refinery. His responsibilities included the management of task budgets

totalling over $1 million, technical oversight of the preparation of work
plans. performance of drilling and collection of soil, soil vapor, and
ground—water samples, interpretation of environmental data, and preparation
of reports. His role in the project included monthly presentations of these
technical activities to state and local regulatory agencies. He also
directed an assessment of the nature and extent of liquid hydrocarbon
product on the water table, the occurrence and concentration of dissolved
hydrocarbon species, and the direction and magnitude of ground—water flow
under the refinery.

A RCRA groundwater detection monitoring program was designed by Mr. French
for a hazardous waste management area at a large petroleum refinery in Illi-
nois. The groundwater program, a component of a Part B application, pro-
vided for sampling and analysis of groundwater at compliance monitoring
points and specified monitoring parameters. He also prepared a ground—water
quality assessment document required by RCRA compliance monitoring regula—
tions.
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At Air Force Plant 4 and Carswell AFB. Texas, Mr. French was Project Direc-
tor of investigations to determine the effect of waste—disposal sites on
soil, surface water, and ground—water. The programs, part of the nationwide
DOD Installation Restoration Program, involved installation of monitor
wells, performance of soil gas and geophysical surveys, collection and anal-
ysis of environmental samples, and interpretation of data. For the second
phase of work performed at Carswell AFB, a risk assessment of the study
sites is being conducted and the likely corrective measures for the
remediation of ground—water and soil contamination are being evaluated. He
also served as Supervising Geologist for a similar program conducted at
Tinker ATh, Oklahoma.

Mr. French has also been involved in various aspects of ground—water inves-
tigations at several hazardous waste disposal sites. He served as Project
Director for a study of PUB—contaminated soils at an industrial site in
North Texas. The study involved sampling and analysis of near—surface soils
to define the extent of PB contamination. Remedial measures options were
also identified. Mr. French also developed a ground—water monitoring plan
in accordance with the Compliance Agreement between the state and the prop-
erty owner. As Ground—Water Task Leader, he supervised the installation of
monitoring wells at an abandoned petroleum products waste dump in Southern
California. He later co—authored a technical report on the occurrence and
character of ground water at the site. Mr. French also prepared technical
designs and specifications for a permanent, post—remedial action ground-
water monitoring network.

For a water—rights and water availability study at George APE, California.
Mr. French reviewed existing hydrogeologic data for the Mojave River
alluvial channel and the regional alluvial aquifer. He is also contributing
to an investigation of the source(s) of recharge to the regional aquifer by
evaluating ground—water tracers in the subsurface at the base.

While employed by Sargent and Lundy Engineers, Mr. French was involved in
detailed hydrologic and geologic studies for Preliminary and Final Safety
Analysis Reports (PSAR and FSAR) for several nuclear power plants. The
PSARs and FSARS involved detailed geologic mapping, inventory of water
wells, analysis of subsurface flow, and reviews of regional geologic fea-
tures. Mr. French also analyzed stratigraphic, structural, and hydrologic
features at power plant sites in the Illinois Basin for a compressed air
energy storage project. Mr. French directed a hydrogeologic and geologic
study of potential sites for a lignite—fired electric generation station in
Walker County, Texas.

HONORARY AND PROFESSIONAL SOCIETIES:

Association of Ground—Water Scientists and Engineers
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PUBLI CATIONS/REPORTS:

Radian Corporation, "El Porto HLC Mitigation Evaluation (Phase 1)." report
to Chevron U.S.A., Inc., September 1987.

Radian Corporation. "Remedial Investigation — Groundwater Assessment 2
Interim Report," report to Chevron U.S.A., Inc., September 1987.

Radian Corporation, "Summary Remedial Investigation Report." report to
Chevron U.S.A., Inc., June 1987.

Radian Corporation, "Remedial Investigation — Category D Site Assessment,"
report to Chevron U.S.A., Inc., May 1987.

Radian Corporation, "Remedial Investigation — Category C Site Assessment,"
report to Chevron U.S.A., Inc., February 1987.

Radian Corporation, "Installation Restoration Program. Phase II — Field
Evaluation, Stage 1, Air Force Plant 4, Texas," report to Air Force Occupa-
tional and Environmental Health Laboratory, December 1986.

Radian Corporation, "Remedial Investigation — Category B Site Assessment,"
report to Chevron U.S.A., Inc., November 1986.

Radian Corporation, "Installation Restoration Program Phase II — Field Eval-

uation, Stage 1, Carswell AFB, Texas," report to Air Force Occupational and
Environmental Health Laboratory, October 1986.

Radian Corporation, "Remedial Investigation — Category A Site Assessment."
report to Chevron U.S.A., Inc., August 1986.

Radian Corporation, "Remedial Investigation——Groundwater Assessment." report
to Chevron U.S.A., Inc., July 1986.

Radian Corporation, "Installation Restoration Program Phase II — Field Eval-

uation, Stage 1, Tinker AFB, Oklahoma," report to Air Force Systems Command,
November 1984.

Radian Corporation. "Site and Compliance Profiles of a Major DOE Facility."
August 1984 (author of hazardous waste sections).

French, L.N. and J.L. Machin, "Cumulative Hydrologic Impact Assessment for
McKinley Mine," Radian Corporation, Austin, TX, January 1984.

French, L.N., "Pre—Closure Evaluation of the Treated Wood Products Facility
and Site C. Long-view, Washington." Radian Corporation. Austin, TX, May 1983.

Little, W.M. and L.N. French, "Hydrogeologic Aspects of the MeColl Site.
Fullerton, California," Radian Corporation, Austin, TX, November 1982.
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French, L.N., et al., "Environmental Constraint Analysis of the Proposed
Coastal Bend Coal Gasification Project." Radian Corporation, Austin, TX,
August 1981.

French, L.N., "Compilation of Environmental Information for a Proposed
Olef ins Complex. Brazoria County, Texas," Radian Corporation, Austin, TX,
July 1981 (author of Ground—Water Hydrology and Topography and Geology chap
ters).

White, D.M. and L.N. French, "Evaluation, Screening, and Prioritization of
Candidate Gulf Coast Lignite Resource Blocks," Radian Corporation, Austin,
TX, April 1981.

U.S. Bureau of Land Management, "Proposed Camp Swift Lignite Leasing (Draft
and Final EIS)," Radian Corporation, Austin, TX. September 1980.

Lacy, J.C., L.N. French, and T.W. Grimshaw, "Regulation of the Hydrologic
Impacts of Underground Coal Gasification." in Proc. Sixth Underground Coal
Conversion Symposium, Shangri—La, 01<, pp. V—79 thru V—88, July 1980.

French, L.N. and J.L. Machin, "Water Availability Appraisal for the Proposed
Solvent Refined Coal—I Demonstration Plant, Daviess County, Kentucky,"
Radian Corporation, Austin, TX, December 1979.
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GUY J. CHILDS

EDUCATION:

B.S.. Geology, University of Nebraska, Lincoln. 1983.

A.A., Taft Junior College, Taft, CA, 1980.

EXPERIENCE:

Geologist, Radian Corporation. Los Angeles. CA, 1985—Present.

Welisite Geologist, Epoch Well Logging, Inc., Bakersfield, CA, 1983—1985.

FIELDS OF EXPERIENCE:

At Radian, Mr. Childs serves as a geologist and has participated in hazardous
waste investigations at a large Los Angeles area refinery. His work in the
field involves a variety of sampling and data gathering activities such as
sampling, subsurface soil investigations, and monitoring well installations.
He has been the supervising geologist on approximately two hundred exploratory
borings. He has also had responsibility for writing portions of remedial
investigation workplans and reports and for preparing lithologic cross—
sections of subsurface strata.

Mr. Childs also supervised the installation of monitor wells and piezometers
in glacial till and sandstone bedrock at a petroleum refinery's land treatment
facility in Illinois. He also conducted slug tests of the completed wells to
determine the hydraulic characteristics of the glacial till.

At a site investigation on a military installation in northern California,
Mr. Childs was responsible for the on—site safety during drilling activities.
His work included the ambient screening for halogenated hydrocarbons, charcoal
tube and draeger tube monitoring, safety audits and the enforcement of safety.

As a welisite geologist prior to joining Radian, Mr. Childs developed oil and
gas logs from exploration and production wells onshore and offshore using
hydrocarbon analyzing and gas chromatographic equipment along with drill
cutting analysis.
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SANDRA A. SMITH

EDUCATION:

Course work in toxicology, University of Texas at Austin. 1981.

M.S., Environmental Health Science, Hunter College, City University of New
York, 1976.

B.A., Biology, Duke University, 1973.

EXPERIENCE:

Senior Scientist1 Radian Corporation. Austin, TX, 1985—Present.

Staff Scientist, Radian Corporation, Austin, TX, 1980—1984.

Scientist. Radian Corporation, Austin1 TX. 1979—1980.

Assistant Project Manager. Fred C. Hart Associates. Inc., New York, NY.
1977—1979.

Science Instructor, Birch Wathen School. New York, NY. 1973—1975.

FIELDS OF EXPERIENCE:

At Radian. Ms. Smith is a senior environmental health scientist in the Engi-
neering and Environmental Analysis Division. She has worked extensively in
the areas of risk assessment, health effects research, toxic substances
policy, and solid and hazardous waste management. She has considerable
experience in regulatory, policy, and program planning for a variety of
federal, state, and local government agencies and private industries.

At the present time Ms. Smith is conducting health risk assessments for a
proposed waste—to—energy plant for the City of Austin and a proposed commer-
cial hazardous waste incinerator for a private client. As a tool in the
assessments, Ms. Smith is using the Radian Risk Assessment Model (R—RAM).
R—RAM is a fully integrated, multimedia computer model capable of calculating
exposure, dose, and risk for an unlimited number of toxic pollutant and
receptor inputs and for a variety of exposure pathways, including inhalation,
dermal exposure, and ingestion of contaminated vegetables, meat, milk,
drinking water, and soil.

In the health effects area, Ms. Smith conducted a chemical hazard screening

program to identify and summarize the reported health effects associated with
the input materials and specialty chemicals used by the plastics and resins
industry. This work involved the evaluation of data on approximately 500
chemicals and classification of each chemical by degree of hazard. In
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addition, Ms. Smith participated in the development of a system to screen for
potential hazards associated with major industrial processes. The system
incorporates scoring components for the potential for release of contaminants,
the potential magnitude of release for individual contaminants, population at
risk of exposure, and degree of hazard associated with individual contami-
nants. The system was tested using data for twenty major energy producing
and/or energy consuming processes.

Ms. Smith also assessed the potential for public exposure to environmental
releases from a refineryts hazardous waste impoundments. The assessment was a
requirement of the Hazardous and Solid Waste Amendments of 1984.

In the area of toxic substances policy, Ms. Smith directed a program to
implement the National Air Toxics Information Clearinghouse to support state
and local programs for the control of non—criteria air pollutants. The
Clearinghouse provides information to state and local agencies that are
developing or operating programs to address toxic and potentially toxic air

pollutants. She also directed a feasibility study for the Clearinghouse and
the design of the automated Clearinghouse database. She continues to support
the operation and maintenance of the database.

In another program, Ms. Smith was responsible for developing a scheme to
apportion the costs of remedial action at a closed waste disposal site. The
scheme incorporates considerations such as the quantities of waste disposed at
the site by more than 200 waste generators, waste types, and the hazard
potential and mobility of individual contaminants escaping from the site.

As project director of a study to assist the State of Maryland in the develop-
ment of a program to control toxic air pollutants, Ms. Smith identified and
analyzed alternatives for state—level air toxics control. In the same vein.
she participated in the development of a seminar/workshop for state, local,
and EPA Regional Office personnel on air tories, sponsored by EPA's Manpower
and Technical Information Branch. For the State of New Jersey. she directed
an assessment of air program emission fee practices in fourteen states and one

locality.

Other related work includes: 1) provision of supporting documentation for use
in EPA's decision on whether or not to regulate polycyclic organic matter
(POM) in the air; 2) analysis of the applicability of state and federal VOC
and TSP regulations in the control of certain specific compounds; 3) prepara-
tion of the health effects portions for environmental assessments of proposed
activities (for example. construction of a coal gasification plant, cleanup of
an abandoned hazardous waste site); 4) organization and conduct of a training
session on health effects of exposure to hazardous laboratory wastes for
employees of the Laramie Energy Technology Center; and 5) evaluation of EPA's

proposed gasoline lead—content regulations. Recently, Ms. Smith participated
in a program to evaluate and compare environmental and regulatory aspects of
coal and nuclear power generation alternatives. Environmental impacts and
associated regulatory issues were examined for the entire chain of supply from

mine through generating station for routine power generation operations.
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Also in the area of toxic substances policy, Ms. Smith participated in a study
of air pollution/health effects research needs for the State of Texas. The
study: (1) established the principal areas of air pollution—related health
problems which are likely to be faced by Texas in the future; and (2) identi—
fled research projects whose results would help the Texas Air Control Board
carry out its responsibilities to protect the health and welfare of the people
as mandated by the Texas Clean Air Act.

In a related area of research, Ms. Smith assessed the requirements of the
Toxic Substances Control Act (TSCA) as they apply to the products and by-
products of coal liquefaction. She also participated in a program to survey
industry representatives regarding the effects on the synfuels industry of
compliance with TSCA.

Ms. Smith has taken part in numerous programs in the area of solid and hazard-
ous waste management. For example. she identified and evaluated issues in the
management of coal—based energy wastes for U.S. DOE. More recently, she
investigated the feasibility of mine disposal of coal combustion wastes for a
utility. In another project she aided in examining the potential environ-
mental and health impacts of wastes generated by emerging energy technologies.
She has also directed an analysis of the solid waste impacts of the federal
program for oil and gas displacement, including an assessment of health
effects resulting from increased levels of coal ash and scrubber sludge
production. She assessed the need for state level financial assurance
requirements for hazardous waste facilities. Prior to enactment of the 1984
RCRA amendments1 she evaluated the Senate and House bills for RCRA reauthori-
zation to identify and assess potential implications for major energy produc-
ing and energy consuming industries. Ms. Smith regularly contributes to the
development of RCRA Part B applications, primarily in the area of health and

safety.

Recently, she directed the preparation of an Operation Plan (California
equivalent of a RCRA Part B application) for the proposed new Decontamination
and Waste Treatment Facilities at Lawrence Livermore National Laboratory. The
proposed facility will include an incinerator, solid and liquid waste treat-
ment, storage facilities and radioactive decontamination facilities. At the
present time she is participating in a program to develop a database for a
private client which will store and retrieve information on wastes generated
at the plant site. The database will contain physical and chemical data,
analytical results, regulatory documentation and handling, shipping and
tracking instructions. She recently completed a comprehensive assessment of
record—keeping and reporting requirements to support the development of an
automated information management system for a commercial multi—site hazardous

waste management company.

In the field of regulatory analysis, Ms. Smith was directly involved with U.S.
EPA in developing New Source Performance Standards for industrial boilers.
The policy implications of these new standards involved important energy!—
environment/public health issues, such as the effect of the standards on
emerging coal technologies and the demand for low sulfur coals. Ms. Smith was
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responsible for identifying regulatory options and evaluating the advantages
and disadvantages of each option for resolving these and other issues which
emerged during development of the regulations.

Also in the area of policy and regulatory analysis, Ms. Smith participated as
a major contributor in an EPA program to streamline the processes required for
new non—nuclear energy facilities to acquire environmental permits and meet

regulatory requirements. Research methodology included designing a data
collection questionnaire, reviewing permit files at the Regional offices, and

in—depth interviewing of Regional personnel involved in the permit actions.
Ms. Smith and the project team have delineated the procedures involved in the
most significant EPA regulatory and permit processes and defined the informa-
tion requirements of these processes. The procedures and information require-
ments have been evaluated to identify methods for shortening the time required
for the processes, reduce the required paperwork and ensure synergistic data
acquisition. Ms. Smith authored a series of catalogues outlining the permit-
ting process and information requirements for major sources of air emissions
under the Prevention of Significant Deterioration (PSD) program and for
hazardous waste facilities under the Resource Conservation and Recovery Act
(RCRA).

At Fred C. Hart Associates, Ms. Smith was assistant project manager in charge
of environmental and energy analysis in the Engineering Group. Representative
project work includes an assessment of the impacts, primarily health and air
quality impacts, of on—site cogenera±ion of electricity and thermal energy in
urban areas, and an evaluation of the combined effects of air, water, and
solid waste regulations on emerging coal technologies. She also participated
in the development of an enforcement management system for hazardous waste
regulations under RCRA and in developing outreach strategies to inform the
regulated community and general public about the regulations. She was a major
contributor to a study of the effects of RCRA on the utility industry, spon-
sored by the Electric Power Research Institute.

While studying under a U.S. Public Health Service Fellowship in environmental
health, management and planning, Ms. Smith conducted research in the use of
natural resource inventories to determine optimum siting for residential.
commercial and industrial developments. She developed an evaluation method-
ology and tested the methodology by carrying out a case study of the Bridge—
hampton area of Suffolk County, New York.

Prior to obtaining her Master of Science degree in environmental health,
Ms. Smith taught secondary level Earth Science, Physical Science and Bio-
logical Science at Birch Wathen School. She also developed and taught a
course entitled "Science and Society" which studied the social implications of
recent science policy and technology developments.
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HONORARY ND PROFESSIONAL SOCIETIES:

Society for Risk Analysis
Society of Environmental Toxicology and Chemistry
National Environmental Health Association
National Solid Waste Management Association
American Planning Association

PUBLICATIONS/REPORTS:

Ms. Smith has authored or co—authored several papers in the areas of solid
waste streams generated by coal—fired boilers and environmental issues in coal
technology, and has been a major contributor to numerous technical reports in
the areas of toxic substances policy, energy and environmental policy, and
health effects of industrial developments. She is the primary author of
several reports relating to the development and implementation of the National
Air Toxics Information Clearinghouse, the development of state air toxics
policy, and the assessment of health risks.
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KATHLEEN B. ALSUP

EDUCATION:

B.S., Environmental Science, Lamar University, Beaumont, TX 1980.

EXPERIENCE:

Staff Scientist, Radian Corporation, Austin, TX, 1985—Present.

Senior Biologist, Texaco, Inc., Port Arthur, TX, 1980—1985.

Lab Technician, Sabine River Authority, Orange, TX 1979—1980.

FIELDS OF EXPERIENCE:

As a Staff Scientist in the Environmental Analysis Department at Radian,
Ms. Alsup1a job responsibilities include providing guidance on regulatory
requirements and developing working plans primarily for solid waste issues.
This includes RCRA permitting, TSCA permitting, variances, exemptions market
studies, and others. She has provided considerable amounts of input into
developing permit applications, responding to Notice of Deficiencies, and
reviewing draft permits. She has developed and summarized a data needs list
for preparing a Part B application. She has also developed questionnaires for
conducting an environmental assessment at facilities, which include the
following subjects: NPDES, NSPS, PSD, TSCA, OSHA, RCRA, and CERCLA.

RCRA/TSCA Applications and Variances

• Prepared an inspection plan, a security plan, a trial burn plan,
closure plans, and engineering reports for hazardous waste tanks and
container storage areas at an existing chemical industrial facility.
Reviewed and responded to the draft RCRA permit developed by the
state agency. Prepared addenda to the Part B application for
expansions to existing facilities.

• Prepared closure plans for surface impoundments and treatment
facilities at a coal gasification facility.

• Prepared a waste analysis plan for a major chemical company in
Texas. Also prepared required addenda to the RCRA Part B permit
application which included a Tank System Report, and a Continuing
Releases Report. The Tank System Report provided additional re-
quirements for tanks as per the July 1986 revised tank requirements.
The Continuing Releases Report provided additional information for
Solid Waste Management Units not permitted under RCRA.

• Prepared several sections of a California Department -of Health
Services Operation Plan for a proposed waste treatment facility at a
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government facility. Sections included a facility description, a
geology report, floodplain information, waste characterization, a
contingency plan, a personnel training plan, records and reporting
requirements, closure plans, and engineering reports.

• Designed and prepared a closure plan for an abandoned crop dusting
air strip contaminated with pesticides.

• Prepared a contingency plan and a waste analysis plan which were
incorporated into a Hazardous Waste Management Plan for a government
facility. Revised an existing SPCC plan, and developed inspection
plans to ensure regulatory compliance.

• Prepared a variance petition for the 50—foot buffer zone requirement
for a hazardous waste storage facility in California.

• Prepared a Minimum Technology Requirement exemption request for
retrofitting an aeration basin type surface impoundment with double
liners. This required preparing a demonstration of significant
degradation of toxic pollutants and hazardous constituents.

• Participated in conducting a market study for incineration in a
particular region to assess the strength of the commercial hazardous

waste marketplace. After providing quantitative justification,
worked with facility management, and the design engineers to prepare
a Part B application for the proposed facility.

• Prepared a Health and Safety Plan, and a SPCC plan which was incor-
porated into a TSCAIPcB application for a mobile incineration type

facility.

• Prepared responses for several Notice of Deficiencies to RCRA Part B
applications for various industries.

Regulatory Review

• Researched available quantitative data to characterize discharge
streams from both tar—producing and nontar—producing coal gasifica-
tion systems. Identified and summarized applicable regulations and
required permits for the coal gasification industry.

• Reviewed and helped complete an NPDES permit for a pipeline terminal

facility.

Site Assessments

• Prepared a site investigation report for a government facility to
determine the presence of any soil contamination. The report
provided analytical results, conclusions, regulatory guidelines
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recommendations, and follow—up activities. A Quality Control
Summary Report was also developed to outline the quality control
practices employed during the contract work, and the reliability of
data.

• Conducted a water balance study to determine if infiltration of a
recreational area at a government facility had any effect on
downgradient hazardous waste facilities.

• Conducted a water balance study to determine effects of irrigating
collected rainfall and leachate from a commercial hazardous waste
disposal facility on a meadow.

• Investigated possible causes contributing to excessive ambient air
particulates and ozone concentrations occurring at a coal gasifica-
tion facility.

• Prepared a ground—water monitoring program which will monitor
operations from an in situ combustion oil recovery facility. The
program was incorporated into an Environmental Monitoring Plan.

• Participated in obtaining socio—economic information for citing the
superconducting collider in Texas.

Prior to work at Radian, Ms. Alsup worked in an environmental group at a large

refinery. Her primary responsibilities were developing and implementing solid
waste strategies to ensure the refinery was in compliance with RCRA. She also
prepared air permits and/or exemptions for modifications to existing and new
units, monitored ambient air for SO.,, monitored for fugitive emissions,
participated in stack sampling. conaucted odor surveys using the butanol
scale, and followed the operations of an activated sludge treatment unit.
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GARY L. PATTON

EDUCATION:

M.A.. Zoology, University of South Florida, Tampa, FL, 1982.

LA., Biology, University of South Florida, Tampa, FL, 1979.

EXPERIENCE:

Scientist, Quality Assurance/Statistics Group. Radian Corporation, Austin, TX,
1987—Present.

Research Assistant, Barrier Evaluation Technologies Group, Radian Corporation,
Austin, TX, 1984—1987.

Science Instructor, Potomac School, Boca Raton, FL. 1982—1983.

Research Assistant, Department of Natural Rsources, Marine Sciences Division,

St. Petersburg, FL, Summer 1979, Summer 1981.

FIELDS OF EXPERIENCE:

Mr. Patton currently serves as a Scientist in the Quality Assurance!
Statistical Analysis Group. As a member of this group. Mr. Patton's responsi-
bilities include assisting with experimental design, data reduction and
statistical analyses for projects conducted by Radian Corporation. His areas
of experience include studies concerned with pharmaceutical bloequivalency.
hazardous waste incineration, analytical method equivalence, pesticide envi-
ronmental fate and protective clothing evaluation and developnent.
Mr. Patton's recent experience includes involvement in the following projects:

Pharmaceutical Bio—Equivalency Studies

• Statistical analysis of 2—way crossover designed studies.

Hazardous Waste Incinerator Studies

• Generation of SAS data sets for statistical analyses.

• Assist in performance and evaluation of correlation and cluster
analyses designed to characterize incineration parameters.

• Assist in statistical evaluation of scrubbing mechanisms on waste
incinerators.

Pesticide Environmental Fate Studies

• Manipulate and statistically analyze data sets used to determine the
environmental fate of pesticides due to chnica1, biological and

physical degradation in soil.
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Protective Clothing Evaluation

• Conduct evaluation of protective clothing materials via permeation,
penetration and degradation tests with hazardous chnicals.

• Develop methods for evaluation of raw materials used in protective

clothing manufacturing, "breathable" fabrics and chnical/clothing
combinations that are unsuitable for routine testing.

• Design and conduct statistical analyses to determine effects of
manufacturer, thickness and lot on permeation of hazardous
chnicals.

• Design and conduct statistical analyses to evaluate and improve
permeation test methods and equipment.

Mr. Patton's statistical design and analysis participation is aided by theo—
retical and practical background in physiological, population and ccimunity
ecology; environmental experimental design and analysis; and light microscopy.
He also has experience with statistical packages SAS. B1WP and SPSS.

PROFESSIONAL SOCIETIES:

American Association for the Advancement of Science.
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DANIEL J. RADIN

EDUCATION:

M.A., Computer Science. University of Texas, Austin, 1983.

B.A., Mathematics, University of Cincinnati, 1977.

EXPERIENCE:

Senior Staff Scientist, Group Leader, Software Applications Department, Radian
Corporation. Austin, TX. March 1987 — Present (Group leader, November 1987 —
Present).

Technical Staff/Database Development, Micro—Electronics and Computer Consor—
tiuin (MCC). Austin, TX, 1985—1987.

Software Manager. Michael Leesley Consulting, Austin, TX, 1983—1985.

Systems programmer. Information Research Associates, Austin. TX, 1981—1983.

Systems Analyst. Cincinnati Bell, Inc., Cincinnati, OH, 1977—1980.

FIELD OF EXPERIENCE:

Mr. Radin is currently Group Leader for staff of six Application Software

Engineers. He also serves as Project Director for the development of an Oil

Transformer Gas Analysis software system for Hartford Steam Boiler. This
system integrates the database management system Empress!32 with the expert
system Rulemaster®. Mr. Radin was instrumental in the development of a
preliminary database functional specification document and directed efforts of
three software engineers in the detailed design of the system.

Most recently, Mr. Radin developed a QA/QC model for laboratory data which
involved regular communication with QA/QC personnel in the Chemistry depart-
ment. He directed the implementation of the data model for a geological
sampling project on the Sun 3/160 computer using Einpress/32. Mr. Radin was

also involved in the development of a QA/QC enhancement of Sam which is
Radian's Laboratory Information Management System (LIMS) that operates on a PC
network.

Previous experience includes:

• As a member of the technical staff at Micro—Electronics and Computer
Consortium (MCC), Mr. Radin developed an object—oriented distributed
database management system for networking Lisp and C machines to
support VLSI CAD for eleven major U.S. companies.
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• He planned for, scheduled, and coordinated the efforts for six
persons who were developing the CAD DBMS for C machines. He docu-
mented external interfaces of the DBMS for use by fifty other CAD
researchers and company representatives.

• He designed. coded, tested, and integrated Lisp code on Symbolics
and C code on Sun 3/160 running Unix. He also ported the platform
DBMS from C under Unix to Lisp for LMI and Symbolics. Mr. Radin
also developed a translator to aid in the port of the CAD DBMS in
Lisp to the CAD DBMS in C.

• As Software Manager at Michael Leesley Consulting. Mr. Radin inte-
grated efforts of 25 design software development and support pro—
fessionai.s for the Process Plant Design System-which was targeted
for the AEC industry. In this position, he supervised managers of

applications, database, engineering, systems. and technical writing
groups. He also monitored progress, planned weekly objectives, and
investigated potential problem areas.

• Mr. Radin evaluated-designs of software engineers for "C" code to
run on network of Apollo color workstations. He wrote a 125—page
user's view report of all releases of the Process Plant Design
System. He also presented the system architecture to the client for
approval and aided the chemical engineering in design of the user
interface.

• As Systems programmer at Information Research Associates. Mr. Radin
designed and wrote system software and implemented precompiler for
evolutionary database management system. He worked three—quarter
time with four other software researchers while enrolled full—time
in graduate school. He specified. coded, tested, and integrated
Fortran code on VAX 780 running VMS. His database management -

responsibilities included B—tree processor. memory management. and
dynamic hashing.

• While at Cincinnati Bell. Inc., Mr. Radin worked as a Systems
Analyst. He analyzed, designed. and implemented major company
report system. Mr. Radin maintained and enhanced application
computer programs that processed over 2000 customer orders per day.
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JILL P. ROSSI

EDUCATION:

B.A. Geography, The University of Minnesota at Minneapolis, 1972.

EXPERIENCE:

Geographer, Cartographer, Policy and Environmental Analysis Division, Radian
Corporation, Austin, TX, 1980—Present.

Drafting and Graphics Assistant, Dam Safety Unit, Texas Department of Water
Resources, Austin, TX, 1979—1980.

Cartographer, Continental Map Inc., Austin, TX, 1978—1979.

Teaching Assistant, University College—Geology, University of Minnesota at
Minneapolis, 1972.

FIELDS OF EXPERIENCE:

At Radian, Ms. Rossi is responsible for producing maps and coordinating
graphics for the Environmental Analysis Division. She utilizes data from a
variety of technical disciplines (geology, hydrology, noise and air monitor-

ing, sociology, soils, and bydrogeology) to create maps which clearly and
concisely illustrate the written text. Ms. Rossi has been responsible for
work in the following projects:

o Develop base maps and coordinate graphics throughout an Envi-
ronmental Impact Statement prepared for the U.S. Bureau of Land
Management for a central Texas lignite mine;

o Develop color overlay method of mapping f or site selection pro-
cess of commercial waste disposal sites in Texas and south-
eastern Oklahoma;

o Develop a series of figures used as illustrations in a manual
for the Environmental Protection Agency on Remedial Actions at
Uncontrolled Hazardous Waste Sites:

o Draft maps and coordinate the graphics for an Environmental
Impact Statement for a synfuels plant in Tennessee;

o Create base and thematic maps for Air Force Installation
Restoration Programs (Phase I and Phase II) for the following
locations: Kelly AFB, Texas; Hill AFB, Utah; Bergstrom AFB,
Texas; Cannon ATh, New Mexico; England AFB, Louisiana; Tinker
Afl, Oklahoma; and Reese AFB, Texas; Carswell AFB, Texas;
Sheppard AFB, Texas;
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o Map limestone deposits, lime plants, and limestone quarries in
the United States by county in a series of regional maps for
the Electric Power Research Institute;

o Map compliance/non—compliance with air pollution standards for
all counties in the United States in a series of EPA regional

maps;

o Map concentrations of selected air pollutants in the El Paso,
Texas, area for a Texas Air Control Board study in a series of
quarterly and annual reports;

o Prepare aerial photography history of a wood preserving plant
for a commercial client which included extensive research of
available aerial photography and interpretation of those photos
to determine historical features of interest;

o Prepare complex permitting schedules for proposed mines, energy
facilities, and hazardous waste handling facilities;

o Preparation of base and thematic maps f or various feasibility
studies, fatal flaw analyses, Environmental Information Docu-

ments, and Environmental Impact Statements;

o Identify, field verify, and map oil and gas development
features within the Big Thicket National Preserve for the
National Park Service; and

o Research of available map resources, aerial photography, remote

sensing products, and mapping technologies as required by indi-
vidual client needs.

While with the Texas Department of Water Resources, Ms. Rossi worked in the
graphics section of the Dam Safety Unit, a federal grant program. She pre-
pared maps and exhibits, and laid out phototypset text into camera—ready form
according to standards, developed with her assistance, f or the technical
reports written by the engineering section.

During her employment with Continental Map Incorporated, Ms. Rossi was in-
volved in all phases of four color map production. These included source
information procurement and classification, imaging of base maps, scribing

plates, cutting specialties, sizing and adhering type, designing customer copy
panels, indexing streets and points of interest, photo—lab contact reproduc-
ing of base plates, and the final compositing of the four negative plates to
be sent to the printer. These maps included large metroplex areas, counties,

enlarged downtown sections, and simplified principle city thoroughfares.
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While employed by the University of Minnesota as a Geology Teaching Assistant,
Ms. Rossi taught geology laboratory sessions, prepared geology lab work mate—
ria].s, tutored students, and assisted the professors by preparing classroom
presentations and grading and proctoring exams.
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